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Second Generation Enthusiasts Cite Cost, Efficiency 


By Phyllis Huggins 
CW West Coast Bureau 


LOS ANGELES — Want a com- 
puter for 4% to 5% of the 
original cost? You can get it, 
and more and more companies 
are doing just that. 


They aren’t just small com- 
panies with penny-pinching 
problems; they are the blue chip 
corporations with vast computer 
requirements and the financial 


Mini Supplement 
Follows Page 12 


One of the first stored-program 
computers, the huge Whirlwind 
I, perhaps more than any other 
computer, was the forerunner of 
today’s minicomputers. 

In a special supplement, which 
follows Page 12, Computerworld 
takes an in-depth look at the 
minicomputer, its history, its 
current state, and its future. 


resources to back them up. 

This phenomenon is related to 
the fact that for some jobs, users 
are discovering that second gen- 
eration can’t be beat and you 
can buy this vintage of computer 
for anywhere from 4% to 50% of 
its original price. 

One corporate manager said 
that he couldn’t even justify the 
new 370/165 in a comparision 
with available cost performance 
of the second generation. 


Whirlwind | Equipment Racks 


DEC PDP-8/E 


There is a reluctance, however, 
by some users to be identified as 
supporters of the second genera- 
tion. The snobbery of “always 
first with the foremost and the 
newest” still exists, although 
Adrian Bos of Computer Sci- 
ences Corp. said at a recent 
conference that the stigma of 
second generation equipment is 
disappearing as EDP center costs 
are rising faster than all other 
corporate costs. By getting a 


second-generation computer, he 
said, the manager can cut his 
overhead and save a program- 
mer’s job. 

As Bos put it, “It used to be 
that you had to have the newest 
to keep your people since every- 
one wanted the latest thing. 
Now it’s a question of job sur- 
vival. This makes a difference.” 

Not only are users hesitant to 
be quoted on their use of second 
generation equipment, but some 


Long Distance ‘Theft’ 


FBI Accuses Youth of 


1/S Service, Copying 


By Thomas J. Morton 
CW Midwest Bureau 

CINCINNATI, Ohio—In a 
case pending trial here in U.S. 
District Court for the Southern 
District of Ohio, the Federal 
Bureau of Investigation is claim- 
ing that theft by long distance is 
not only possible, but that it 
actually took place. 

FBI agents here have arrested 
Mark Steven Coffman, 18, of 
Cincinnati, who, according to 
affidavits for a search warrant 
filed here in the U.S. Commis- 
sioner’s Office, ‘“‘Devised a 
scheme or artifice to defraud or 
obtain property by fraudulent 


Most System/3 Users Find Equipment 
Fulfills Expectations With Exceptions 


By the CW Technical Staff 

According to preliminary re- 
sults of a continuing CW survey, 
IBM’s System/3 seems to be 
living up to the expectations of 
most users, although several 
registered specific complaints 
about both hardware and soft- 
ware. 


The majority of the early users 
are still impressed with the price, 
hardware reliability, and poten- 
tial for expansion of the system. 
Software received a smaller share 
of the plaudits and a larger share 
of criticism. 


Growing Acceptance 


The most controversial element 

of the System/3, the 96-column 
card, seems to be growing in 
acceptance among those using it. 
Users speak enthusiastically of 
the easier handling and better 
use of storage space resulting 
from the smaller format. 


One experienced user went so 
far as to predict the replacement 
of the 80-column card with the 
new card. 

The few specific instances re- 
ported of machine failures were 
those encountered during the 
system’s shake-down period and 


all were said to have been quick- 
ly resolved. 


Software 


One System/3 user, who is also 
using a 360/30 and a 360/40, 
said he found RPG-II programs 
to be remarkably efficient in 
their core usage. He also noted 
that, although he expects to try 
Assembler when it becomes 
available, RPG-II already allows 
him to do “just anything” he 
expected of the System/3. 


Compiler 


Other users, however, com- 
plained of the awkwardness of 
handling the 3,000-card RPG 
compiler, and of the 20-minute 
compile time required when 
using the relatively slow-speed 
I/O devices. 


Although one user was disap- 
pointed by the lack of compile- 
and-go capabilities, no one com- 
plained about the diagnostic 
messages provided. 

The users found some prob- 
lems with the Look Ahead 
feature, automatic editing of 
numeric fields, and the com- 
piler’s inability to get around a 
punch check. 


On the Look Ahead feature, a 
user noted that the input specs 
had to be in precisely the right 
sequence. If they weren’t, he 
said, there would be no diagnos- 
tic warning and the deck might 
still compile, but the program 
would go into a loop during 
attempted execution. 

The Automatic Editing ap- 
parently cannot spot zero sup- 
pression on values less than a 
dollar. 

One user said 
mitted the compiler 
fective in terms of the punch 
check restart, but said that a 
correction would be ready short- 
ly. 

About a quarter of those sur- 
veyed had used IBM’s Applica- 
tion Customizer Service to get 
their systems efforts started, but 
half of these seemed unsatisfied. 
One user, who has corresponded 
with several others, said: “No 
one who has used it once is 
going to use it a second time.” 


that IBM ad- 


Users Lack Experience 
Most users of the first Sys- 
tem/3s seem to lack experience 
in the use of computers al- 
though a sizable number had 

(Continued on Page 4) 


was de- 


pretense and without authority 
coupled with sending com- 
munication in interstate com- 
merce by signals or sounds for 
the purpose of furthering such 
scheme or artifice in violation of 
Title 18, Section 1343, U/S. 
Code.” 


The 
that 


government is claiming 
Coffman unlawfully ex- 
tracted information from a 
Louisville, Ky., time-sharing 
computer system. The govern- 
ment’s charge is the interstate 
commerce of illegally obtained 
property. 

The victim of the alleged theft 
is Metridata Computing, Inc. of 
Louisville. According to FBI af- 
fidavits, Metridata Computing, a 
time-sharing company using a 
GE 400 system, noticed un- 
authorized use of its T/S system 
on May 28 and 29 of this year 
by “a person or persons un 
known.” 


Unauthorized Access 


In the alleged unauthorized use 
of Metridata’s system by Coff- 
man, the FBI affidavits state 
that Coffman used account 
numbers and passwords of Metri- 
data employees, a Metridata cus- 
tomer, Structural Dynamics Re- 
search Corp., another customer, 
Prof. James L. Farmer, and the 
Kentucky Highway Department. 


Coffman, the FBI claims, ex- 
tracted data from Prof. Farmer’s 
files, from Structural Dynamics’ 
files, and from Metridata’s own 
rate ledger accounts, general 
ledger, and billing records. 

According to the FBI, Coffman 
was in the process of building a 
program that would have by- 
passed Metridata’s security sys- 
tem for all of his future accesses. 
' Metridata’s security system, ac- 
cording to the FBI, was com- 
prised of account numbers as- 
signed to Metridata customers 
and employees and passwords. 
To gain access to the Metridata 
computer system, a customer 
would use an unlisted phone line 
and a Teletype on his own 
premises. 


brokers for the systems are 
equally reluctant. As one said, “I 
don’t want publicity. Business is 
so good that I don’t want more 
people getting into it.” 

The most extensive cost and 
performance analysis made by 
any user contacted was that of a 
large corporation whose com- 
puter complex consists of more 
than 30 third generation com- 
puters ranging from 20s and 

(Continued on Page 6) 


‘Tapping’ 
Data Files 


Once the circuit was con- 
nected, the customer would then 
punch in his account number, or 
user number, and the required 
password, Thus done, the system 
would be available. 


Multiple Violations 


On the 28th and 29th of May, 
the FBI affidavit stated, the un- 
authorized user employed a 
Metridata employee’s account 
number and password. “Once he 
gained access,” the affidavit con- 
tinues, “the unauthorized user 
executed programs under and 
extracted data from the Metri- 
data time-sharing system.”’ Un- 
authorized use of the system 
also took place, according to the 
FBI, on June 1, 2, 8, 9, 10, 11, 
12, 19, 20, and 23, 1970. 

On June 11, the FBI affidavit 
stated, a computer operator at 
Metridata called the security de- 
partment of Cincinnati Bell Tele- 
phone Co. and advised them that 
someone had seized Metridata’s 
leased long line from Cincinnati 
to Louisville. 


Call Traced 

Cincinnati Bell traced the call 
and identified the originating 
telephone number as a business 
line terminating in a Touch-Tone 
instrument listed for Hyperma- 
tion, Inc. of Cincinnati, the FBI 
affidavit stated. 

The Yellow Pages of the Cin 
cinnati telephone book carry an 

(Continued on Page 4) 
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Bernhart-Fetter invention, for 
computerized “control of plot- 
ting machines for making planar 
representations of three-dimen- 
sional objects,’’ was reported in 
Computerworld April 8. 

The program is already in use 


By a CW Staff Writer 
WASHINGTON, D.C. — The 
U.S. Patent Office has issued, i.e. 
printed and made available, 
copies of the first true software 
patent. 
Preliminary approval of the 


556 BPI Tape Inventory Sale 


Available — due to excess inventory. 
New 1200 and 2400 ft. reels, 556 BP! tape. 


Packaging — New reels in new standard size canisters. Reels 
have metal hubs with clear fronts. Choice of back flange colors 
unavailable. 


FIT Aaa at 
SALES (orner 








COMPUTERS 
PECIAL 


Minimum order, 50 reels. 
2400 ft. reels — $8.40, 
1200 ft, reels — $7.40. 

F.O.B. desitnation. 


Write LaSalle Research Company 


One East Wacker Drive 


1401 16K System 


Available 
Immediately 


Chicago, Illinois 60601 
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All Types 
Punched Card 
Equipment 


CALL e (404) 458-4425 


WRITE 


Computer 
Acquisition 
Company 
PO BOX 2HIK6 

NOW, FOR THE FIRST TIME IN COMPUTER 
HISTORY YOU CAN .. 

. Own a Successful computer business with little 
or no experience in the field. 

. make generous profits from growing computer 
services market that accounts for 73% of 
computer services bought by companies large and 
small. 


ATLANTA. GEORGIA 303520 


Data communications ideas? 
Talk to Tally. 


New Computer 
Compatible 
Communicator 


Move data error free with Tally 
4031 Mag Tape Data Terminals 
at 120 char/sec. Data can be 
transmitted and received in 
computer compatible language 
with maximum cost effective- 
ness using these Tally termi- 
nals and the dial-up phone 
network. Full error correction 
routines are featured. As an 
added plus, talk to any other 
Tally paper or mag tape ter- 
minal. 

Details? Write or call Tally to- 
day, 8301 South 180th St., Kent, 
Washington 98031. Phone 206- 
251-5500. 


Technological breakthroughs now make it 
possible for you to own a computer services company 
for an investment you can afford. Using a central, 
large-scale computer, SSI lets independent licensees 
operate their own computer services companies by 
following simple procedures entering data on 
easy -to-operate access terminals in their offices. 
You don’t need to know computers . . . the central 
facility takes care of all technical matters. You 
simply enter data on your terminal and let SSI’s 
central computer do the work. Serve your business 
community in the nation’s fastest growing industry . . 
POSTMASTER: CHANGE OF computerization. 
ADORESS FORM 3579 to be 
sem to Computerworld Circula- 
tion Dept., 797 Washington, New- 
ton, Mass. 02160. 

















in a television commercial for 
Norelco electric shavers. 

Printing of the patent was 
really a technicality, although 
the approval could have been 
recalled at any time prior to 
actual issuance. Court challenges 
by potential infringers would be 
needed before any further con- 
troversy or change in Patent 
Office provisions could ensue. 
The issuance culminates a 
nine year battle by Walter D. 
Bernhart and William A. Fetter, 
who were employees of Boeing 
Corp. when they first filed their 
application in November, 1961. 
Patent Attorney Gordon A. 
Sanborn, of Seattle, took up the 
campaign against Patent Office 
rejections, and success first ap- 
peared possible last November 
when announcement was made 
that computer programs would 
no longer be automatically ex- 


Your Own 
uter 


Business 





If you would like a complete SSI brochure, 
have a solid reputation in your community and have 
a minimum of $22,500 to invest, call or write: 





The SSI story is so simple, logical and profit- 
able you will be amazed. 

if you are looking for a business of your own 

that will take you on the inside track for the 1970's, 

you'll want to see SSI’s complete brochure. 


Service Systems Incorporated 
7151 Envoy Court 

Dallas, Texas 75247 

(214) 638-4222 
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Copies Available of Bernhart-Fetter Software Patent 


cluded from the realm of patent- 
able inventions. 

The patent is entitled “Planar 
Illustration Method and Ap- 
paratus, #3,519,997,” and is as- 
signed to Computer Graphics, 
Inc., of Wichita, Kansas. Issue 
date is July 7, 1970, and copies 
are available from the Patent 
Office here. 

Applied Data Research Inc., of 
Princeton, N.J., is awaiting isst- 
ance of its patent on the Auto- 
flow program, for which approv- 
al notice was received in June. 

Computer Graphics received its 
“notice of allowance” in April, 
and a patent office official said 
that the three-month printing 
delay is “‘standard.” 

Computer Graphics President 
Don H. Aldritt said that the 
Patent Office had received “a 
number of requests’ for copies 
of the patent. 
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In computer tape, toughness is the 
name of the game. The tougher the 
tape, the lower the dropout rate. It’s 
that simple. 


We’ve just built a tape that’s 8000% 
tougher. 
That's right; 8000% tougher than the 
best competitive tape you can buy. So 
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ICUGHER 


Epoch 4: permanent magnetic tape 
from Graham Magnetics. 


tough it’s permanent. 


Hard to believe? Sure it is. But we're 
ready to prove our claim with a dra- 
matic demonstration—in your office. 


We’ll say it again: 8000% tougher. 
Call us now for a five minute demon- 
stration you won't forget. It'll be worth 
your time. We guarantee it. 





GRAHAM MAGNETICS INCORPORATED Wis 


Graham, Texas 76046 WATS Phone 800-433-2701 








Texas Phone 817-549-3211 
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FBI Accuses Teenager of ‘Tapping’ T/S Service Files 


(Continued from Page 1) 
advertisement for Hypermation, 
Inc. which says it is a Cincin 
nati-based time-sharing company 
employing a GE 430. 

Besides the trace on June 11, 
the FBI affidavits stated that 
other traces on June 20 and 23, 
1970, determined placement of 
the originating calls from phones 
in the offices of Hypermation. 

In one instance on June 23, the 
unauthorized user apparently 
struck the ‘‘Here Is’ key on his 
Teletype, the FBI stated in its 
affidavits. On June 20, Richard 
L. Norris, a Metridata vice-presi- 
dent had a Teletype printer 
attached to the system to record 
the unauthorized user’s transac- 
tions. 

When the “Here Is” key was 
punched, presumably inadver- 
tently, on June 23, the recording 
printer typed out “Herma- 
tion*’’, according to the FBI. 

Ernest G. Bianco. president of 
Metridata Computing, according 
to the FBI, requested representa- 
tives of South Central Bell Tele- 
phone Co. in Louisville to con 
duct traces on the unauthorized 
use of his system, and author- 
ized them to disclose the results 
of the traces to the FBI. 

The first trace was completed 
June 11. On June 19, agents of 
the FBI, according to the af- 
fidavits, called upon the offices 
of Hypermation in Cincinnati 
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requesting a Mark Hatfield. 

The receptionist at Hyperma- 
tion, according to the FBI, said 
that there was no one employed 
at that concern by that name, 
“but that there was a Mark 
Coffman.” 

The agents, aware that some- 
one was accessing Metridata’s 
computer system at that exact 
time, tried to telephone the Cin- 
cinnati number then accessing 
the Metridata system, the FBI 
affidavits stated. 

While that line was busy, 
agents determined that Mark 
Coffman was in the offices of 
Hypermation, Inc., the source of 
the Cincinnati phone accessing 
Metridata’s system. 


Seen Leaving Building 


Later, the affidavits continue, 
the agents observed a white male 
exiting from the rear door of the 
building containing the offices 
of Hypermation, and exiting on 
a motorcycle from a_ parking 
station adjacent to the building. 

The license number of the 
motorcycle was checked, the 
FBI affidavits state, and it was 
determined that the vehicle was 
listed to Harold R. Coffman at 
the Cincinnati address. 

Agents stated in their affidavits 
that they had observed the same 
white male they had seen leaving 
the building housing the offices 
of Hypermation enter a resi- 
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dence at the Coffman address. 

The agents also reported in 
their affidavits that the person 
had in his right rear pocket what 
appeared to them to be com- 
puter data printout sheets. 


Search Warrant 


A search warrant was issued to 
agents for Coffman and for the 
offices of Hypermation. A war- 
rant for Coffman’s arrest was 
obtained, and he was_ sub- 


sequently arrested. 

In the government’s complaint 
against him, it is stated that 
Coffman gave a signed statement 
that he did, in fact, commit the 
acts for which he is charged. 

The FBI would not comment 
on the case, and no one at 
Hypermation, Inc. of Cincinnati 
was available for comment. 

Coffman was_ unavailable, 
though free on $500 bond. 

Ernest Bianco, president of 
Metridata Computing, when 


DP Users in Trouble? 





asked for comment, said that he 
would prefer, due to the “‘sensi- 
tive nature’’ of the matter, not 
to give a statement. 

Coffman, if found guilty, faces 
a possible five-year prison term, 
a maximum fine of $1,000, or 
both on the Federal charges of 
transmission of stolen properties 
interstate by wire, radio, or tele- 
vision. Depending on Kentucky 
law, he could face additional 
charges for the alleged theft of 
the properties. 


Ooops, There Goes a Million Kilowatt... 


By Edward J. Bride 
CW Staff Writer 

NEW YORK — Area computer 
centers will be among the last 
businesses to be blacked out, if 
and when that drastic step be- 
comes necessary, the power 
company said last week. 

Consolidated Edison is faced 
with the dubious tasks of de- 
pending on the weather, anti- 
quated power generators, and 
purchased power from. other 
geographic areas, now that a 
second power plant is out of 
commission for the summer. 

Last week, the Ravenswood 3 
plant, in the Borough of Queens, 
suffered a short circuit in at least 
four of 48 coils, shutting down 
the facility, which is capable of 
producing 13% of the area’s elec- 
tric power. 

Ravenswood 3 is apparently 
lost for the summer, as is the 
Indian Point plant, which pro- 
vided 4.5% of Con Ed’s power 
(CW, July 8]. 

A Con Ed official stated that, 
“because of the delicate equip- 
ment,” businesses with com- 
puters would be among the last 
to be blacked out. 

Residential areas would be the 
first, with high-rise apartment 
buildings and heavy industry 
rated near the bottom of the 
blackout list. 

The spokesman insisted that 
the company is optimistic, but 
stated that the optimism is based 
on: 

@ No hot humid weather. 

@ No more units failing. 

@ Ability to purchase power. 


\/, Ke. 
(OK) 














Loss of the Ravenswood 3 
plant reduces Con Ed’s generat- 
ing power to about 7.7 million 
kilowatts, including a half-mil- 
lion kilowatts purchased from 
area utilities. 

Expected peak for the summer 
is 7,725,000 kilowatts, more 
than is currently available. 

The power company has in- 
stalled, and has already used, 
emergency diesel generators, but 
is reluctant to continue this pro- 
cedure because of the consider- 
able cost. 

The company said that there 
has still been only one brownout 
this summer, and that was on 
Friday, June 12. 

Peak power usage in the North- 
east is expected in late August. 


System/3 Users Find Equipment OK 


(Continued from Page 1) 
been tab equipment users. The 
survey also revealed that al- 
though a great variety of busi- 
nesses were represented among 
the users, the applications were 
limited, for the most part, to the 
traditional payroll, general 
ledger, and inventory applica- 
tions. 

The relative lack of sophistica- 
tion was perhaps shown by one 
user who enthused that his 
System/3 could do what the 
IBM 407 does, only faster. 

This lack of experience was 
also shown by the method uti- 
lized by most users to evaluate 
the computers. 

Most users said they had 
looked at other systems, such as 
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Last year, there were eight 
“brownouts,” and no blackouts, 
according to the Con Ed spokes- 
man. Additionally, there were 
three requests to “heavy users” 
and two to the general public to 
reduce power usage. 


The spokesman called on New 
York businesses to cut back on 
lights and air conditioning 
wherever possible, to avoid even 
brownout, let alone blackout 
conditions. 

The spokesman emphasized 
that measures have been imple- 
mented since the massive black- 
out in 1965, so that a repeat 
performance should be avoided. 


Con Ed _ itself doesn’t talk 
about reserves any more. 





the Univac 9200, NCR Century 
100 and Honeywell 200 series. 
Most, however, were unfamiliar 
with the concept of benchmark 
programs and relied on IBM’s 
service reputation, published 
performance claims, and es- 
pecially price to make their de- 
cisions. 

The IBM System/3 seems to be 
finding its way to a group of 
users who up until now felt that 
they could not afford a com- 
puter. 


A Midwest town manager who 
said that the System/3 enables a 
small town to have the facilities 
of a computer system eco- 
nomically seemed to be speaking 
for many users. 
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Quantum CX: 
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Expensive for tape. Cheap for insurance. 


At this very moment, the critical data in 
your tape files may be deteriorating. Until 
Memorex Quantum came along, there wasn’t 
much you could do about it. 


Now there’s Quantum CX. It protects 
against lost data two ways. 


First, with the proven Quantum oxide coating 
that makes it more resistant to “growing 
errors” than any other tape. Second, with a 
new back coating that reduces errors by 
minimizing debris-attracting static charge. 
And by preventing back scratches that 
cause base film debris. 


It costs more to make a tape the way 
Quantum CX is made, so it'll cost you a'little 
more to buy. But remember, the premium 
you pay really isn’t for the tape. It’s for 

the insurance. 


For more information on Quantum CX, 
write: Memorex Corporation, Information 
Media Group, Memorex Park, Santa Clara, 
California 95050. 


MEMOREX 
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Second Generation Enthusiasts Cite Cost, Efficiency 


(Continued from Page 1) 
1130s to 653s, and over 40 second 
generation computers of the 1401 and 
7000 series class. 


This company recently completed its 
five-year forecast plan and justifies use of 
the second generation equipment for five 
to 10 more years. This decision was 
arrived at for a number of reasons. 


One is that the price-performance ratio 
between 7074s and 360/65s is one to 10 
with throughput one to 1.7. The manager 
explained: “This means we would be 
paying 10 times as much for only seven 
tenths increased throughput. This ratio is 
based on equipment bought at 4% to 5% 
of original cost. The highest we have paid 
is 50% of the new price and that is a three 
to one saving.” 


No Qualms 


The corporation has no qualms about its 
planned 5- to 10-year future use of the 
systems since it feels the central processor 










is a solid, stable piece of equipment and 
the mechanical units such as the type- 
writer and slow card readers are main- 
tained by IBM 

The firm upgrades the system by using 
the newest accessories with it instead of 
buying the standard IBM units 

MAI tape drives are used saving $43,000 
over IBM drives on the larger equipment. 

For the 140Is the tape drives are 
$15,000 compared to IBM’s $37,000. 

The manager further pointed out that 

down-time for the mainframe is less than 
1% because diagnostic routines are per- 
fected and the service engineers know the 
equipment cold. “In addition, the soft- 
ware is all ironed out and I have program- 
mers who have never known a software 
problem.” 
« He sees no reason not to buy well-used 
computers, ““Those that have been run 24 
hours a day, seven days a week couldn’t 
have sloppy maintenance, and while these 
come the cheapest, we find they are good 
machines to have.” 


The corporation uses third generation 
equipment for new work which requires 
communication capability or large 
amounts of disk. The second generation is 
used for standard applications, particular- 
ly those that are tape or printer oriented 
finds no benefits from putting 
them on newer systems 

Scientific and engineering users do not 
find the second generation as much bene- 
fit as do the commercial users because 
their central processor needs are so great. 

One aerospace company contacted said 
that it has a 7090 but only because it got 
it on a lease/purchase option. It is being 
used for large, complex programs to be 
redesigned rather than emulated. The user 
admitted that the 90 was ridiculously 
cheap but said that it would be let go 
eventually because it presented problems 
in training and documentation. 


since it 


Printers Scarce 


One second-hand unit that is not avail- 
able at particularly reduced prices is the 


maa 
Hay 


A software product just for you! 


SCORE 


America's #1 COBOL generator is now avail- 
able for you. Handles simple and complex 
multiple |/O file management tasks: report 
generation, conversion, retrieval and file 


creation. 


SCORE is in use at over 100 installations 


in U. S. and Europe. 


Also IBM 360 DOS & OS, RCA Spectra 70, Univac 1106-1108 





Honeywell, Inc. 


W. R. Grace 


Gleason Works 
Leaf Brands Co 


Signet Corporation 
lowa Beef Packers. Inc. 
Federal Home Loan Bank Board 


Honeywell clients include: 


Boston Safe Deposit & Trust Co 


Nalleys Fine Foods 


A. E. Staley Mfg. 
Society for Savings 


Why don't you check out SCORE? There will be a SCORE seminar in your area soon. Write or call. 


Pe ee 


| would like to attend a SCORE seminar 
Please send details and literature 


Name 


In New York City 





Title 








Company 





Street 





City, State, Zip 





Phone 


Dinditintdiainciqnasen enan awe 


ian Philadelphia, Pa 


contact 


Programming Methods Inc. 


51 Madison Ave., New York N. Y. 10010 
Edward Opengart, V.P., 212-889-4200 


All other areas contact 


Atlantic Software Inc. 


Lafayette Bidg., 5th & Chestnut Sts 
19106 
Robert P. Wolk, V.P., 215-925-8424 





printer because this is essentially still a 
first generation unit. Also, the popular 


IBM 1403 printer has been in short 
supply. 
John Losio, president of Electronic 


Business Machines, Staten, N.Y., said that 


one impact of IBM’s recent product an- 


nouncements is that of the new printer 
which should shortly start making the 
1403 available at better prices. 

There is talk in the industry about 


mainframe manufacturers using different 
methods to discourage their users from 
getting second-hand equipment. Com- 
menting on this, Losio said: ‘“‘Manu- 
facturers are short-sighted to sabotage the 
used business. They should realize, as 
Detroit has, that a strong used market 
means a better new market. You’re more 
likely to buy if you know resale is good.” 

According to Roger Hughes, president 
of Commercial Computers, Newport 
Beach, Ga., many users went onto third 
generation equipment in the emulation 
mode, thinking they would convert their 
work, but they haven’t. They would 
rather put staff effort into new work and 
are finding that it is cheaper to put the 
emulation jobs back on second generation 
equipment and run it straight. 

Prices Fluctuate 

“The price of equipment fluctuates very 
much,”’ he observed. “It depends upon 
whether the exact configuration needed is 
available or whether some units have to 
be bought new from IBM. This can add 
$500 to $20,000 to the price. Also, if a 
bundle of machines comes onto the mar- 
ket at once, this pushes the price down.” 

The IBM 1401s can be bought at 3% to 
4% of original cost. Since IBM made 
8,000 of them, they are in good supply. 
The 7000 series computers require more 
effort in locating since slightly under 
1,000 were made. 

Users Pay 

Ironically, IBM is still leasing thousands 
of second generation equipment and their 
users are paying full price. 

Bob Hogan, president of Summit Com- 
puter Corp., Summit, N.J., cites the case 
of two customers who were using 1401s 
leased from IBM — by becoming second- 
hand computer users they will save 
$150,000 over the next three years. 

In another case a user had a 360/50 at 
$20,000/mo and was using it for nothing 
but emulation. By going back to a used 
7074 he was able to cut rental to 
$5 ,000/mo. 


360 INTERFACE 
PROBLEMS? 


The Capital CAM/360-2 Channel 
Access Module simplifies the task 
of attaching any 8- or 16-bit 
parallel device to any channel of 
any 360, models 30 to 195. 
Speeds to 1 Megabyte. For infor- 
mation, write or call 
CAPITAL COMPUTER 
CORPORATION 
18 Mackoil Dayton, O. 45403 

(513) 253-6622 









































Professional 
Maintenance on 
Teleprints and other 
Data Communication 

Equipment 


Enrolling your equipment under a 
Full Coverage Service Agreement 
eliminates the annoyance of data 
errors and the high cost of major 
breakdowns. 

Offices across the nation are 
ready to serve you on a contract 
or per call basis. 

For further information 

call (408) 734-4030 Collect. 


At Pee ayy 
Jacobson, Inc. 


1065 Morse Ave 
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By Joseph Hanlon 
CW Staff Writer 
WASHINGTON, D.C. — The Nixon ad- 
ministration has resubmitted its guar- 
anteed annual income plan to the Senate. 
But in its rush to get money to the poor, 
it has continued to ignore their right to 
privacy of computerized personal infor- 
mation. 
The new bill contains both com- 
puterized data banks called for in the old 
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Income Bill Lacks Safeguards to Information Access 


bill [CW, April 22], still calls for ex- 
tensive information exchange, and still 
contains no explicit safeguards. 

The two new computerized data banks 
would contain dossiers on: 

@ All 24 million aid recipients. 

@ The 4 million people who would also 
have to register for training or employ- 
ment services. 

Two aspects of the bill would result in 
sharp increases in exchange of informa- 


Mailing List Insecurity Scored 


WASHINGTON, D.C. — Rep. Cornelius 
Gallagher (D-N.J.), Congress’ leading foe 
of computerized invasion of privacy, hit 
the physical insecurity of computerized 
name lists in hearings recently before the 
House Postal Operation Subcommittee. 

Testifying on behalf of his bill (HR 
15309), a measure which would put strict 
controls on handling name lists for “‘junk 
mail,” Gallagher cited the recent Chicago 
case [CW, July 8] in which three former 
Encyclopedia Britannica (EB) employees 
were charged with copying computer 
tapes containing the names and addresses 
of two million EB customers and selling 
them to a mailing list broker. 


Gallagher declared: “I believe this 
shocking example typifies the necessity 
for the Congress of the United States to 
begin to understand how vulnerable to 
abuse the computer is.” 


In Chicago recently, attornies represent- 
ing EB filed a petition in Cook County 
circuit court requesting a date for the 
preliminary hearing on EB’s requested 
injunction against further use of the reels 
of tape. 

The EB injunction also asks that the 
tape and all copies be returned, and that 









e COMPUTER SPACE 
e HEAVY FLOOR LOAD 
e AIR CONDITIONING/ 
CONTROL TEMPERATURE 
e OPEN 24 HOURS 

e BUILD AND DIVIDE 
TO ORDER 





















contact: 
Mr. H.O. Cohen (212) 362-2664 


ATi 
PLANNING MODELS 


IBM — HONEYWELL 
RCA — CDC 
BURROUGHS — NCR — UNIVAC 


OVER 1000 MODELS — 1/4 in. 
35 Items ‘360°’ KIT — $59 


“VISUAL” 


INDIANOLA, PA. 15051 
(412) 828-8211 
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UNIVAC 9200/930( 
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an accounting be made of all profits 
resulting from the use of the tape. 


Gallagher’s bill has four main provi- 
sions: broker registration; a dissident 
computerized data bank for people who 
have indicated displeasure with junk mail; 
individual name delisting procedures; and 
source identification of names on each 
unsolicited letter. 


tion. First, joint state-federal administra- 
tion of the program would mean that all 
information in state welfare files would 
be added to federal files. At the same 
time, much of the information in federal 
files would be passed on to the states. 

Second, the bill states: ‘“‘The head of 
any federal agency shall provide such 
information as the secretary [of HEW] 
needs for purposes of determining eligi- 
bility . . . or verifying other information.” 

This and other parts of the bill mean 
that there will be a regular exchange of 
tax records between HEW and the In- 
ternal Revenue Service (IRS), a radical 
departure from present policy. 

Under the bill, a wide variety of infor- 
mation could be collected and stored in 
government computers: 

@ Information relating to a person’s 
“‘suitability’’ for employment. 

® Data on “family and marriage counsel- 
ing...and other services designed to 
strengthen family life.” 

@ Extensive information now in state 
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files will be transferred to the federal 
government. There are presently no rules 
requiring that such information be rele- 
vant to the program, or that it be checked 
in any way. 

Although a person denied aid has a right 
to a hearing, and then could correct 
errors in his dossiers, there are many 
situations where a person might not have 
such an opportunity. 

He might not be selected for a job, job 
training, or schooling based on such a file. 
But if he did not know he was under 
consideration, he might never find out 
that he lost out, and would have no 
reason to ask for a hearing. 

Some people have been highly critical of 
the government for its failure to spell out 
safeguards in the bill. They charge that 
vague promises of confidentiality will not 
be effectively turned into regulations 
after the bill is enacted. 

In effect, critics declare, the government 
has stated that welfare recipients have less 
right to privacy than others. 


Confessions of 


a disk pack reject 


“I’m good. I know I’m good. 
Almost everybody says so. And I 
was sure I could make it as an 
RCA Disk Pack. 

“The 6-high RCA 506. Some of my 
best friends are 506s. And some are 
11-high RCA 511s. For disk packs, 
either is a goal worth striving toward. 

“Anyway, I thought I had it 
made when I started my 





final physical at RCA. They checked 
my sense of balance. Went over 
my tracks. Examined the quality 
of my coating. Gave me the toughest 
mechanical and electrical tests 
in the industry. 

“Those people don’t miss a thing. 
I didn’t even get to the final test, 
a chance to prove myself on a com- 
puter. Seems I had 


a slight case of the run-outs. 
“‘What’s a disk pack to do? I’m 
good enough to be somebody else’s 

disk pack. But all I want to be is 
an RCA 506. And if I were 11-high, 
I’d want to be a 511.” 

Nobody needs a reject. Write 
RCA Magnetic Products, 201 East 
50th Street, New York 10022. 

Our disk packs make it. 


REM: 


Packs 
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Editorials 





Worthwhile DP Project 


The attitude taken by government officials in the 
recent hearings on a national environmental data bank is 
not untypical: nothing to upset the applecart, nothing to 
make us think or work harder. 

This is one data bank that should be established, one 
that could carry the slogan: the less privacy the better. 

At least three different officials presented prepared 
statements calling the proposal ‘‘premature.”’ 


Sounds “‘late’’ to us. 


We agree with the Murray State faculty member, who 
stated that there is no alternative to the data bank, and 
that computers can be used to manage it effectively. 

We also agree with the officials of the state of Maine, 
who said, “The time for talk is past, the time for action 


is long overdue.” 


Letters to the Editor 





Names Similar, But 
Different Products 


Due to the similarity of our 
company name, Century Data 
Systems, Inc., to the NCR Cen 
tury 100 computer series name, 
some misunderstandings are oc- 
curring with our customers and 
potential customers due to the 
article CW published May 27. 

Although Century Data Sys- 
tems, Inc. is one of the largest 
suppliers of high performance 
disk drives in the compatible 
2314 market and in the OEM 
market, we do not presently 
supply NCR with our drives. 

One of the prime design goals 
of our equipment was to elimi- 
nate the possibility of head 
crashes which, as your article 
points out, is a major problem 
with NCR and other manufac- 
turers as well. We have 
shown that this problem can be 
minimized to almost an insignifi- 
cant level. 


W.J. Sewalk 
Vice-President, Marketing 


Century Data Systems, Inc. 
Anaheim, Calif. 


Matrix Operations 
Fundamental to APL 


In your June 3 edition, Elaine 
Bishop’s article entitled “Survey 
Shows Basic Often Limits User’s 
Flexibility” ends with the state- 
ment (by two anonymous users) 
that “‘ . . . the availability of ma- 
trix operations (a useful feature 
of Basic) in APL might some day 
bring about a switch to that 
language.” 

Please be informed that APL 
derives its power from its array- 
oriented definition and imple- 
mentation. 

All mathematical operations 
are applicable (without any ex- 
plicit MAT statement) to arrays 
of any dimension. For this 
reason, matrix operations are 
not only available, they are fun- 
damental to the very definition 
of APL. ¥ 

For the further clarification of 
these and other non-APL users, 





consider the following example 
of the matrix product of ma- 
trices A and B (of conformable 
dimension): 


FORTRAN 


From the above, it is evident 
that APL has full matrix capabil- 
ity, is easy to use, and is more 
mathematically oriented than 
procedural languages such as 
Fortran or Basic. 


As I am certain that Computer- 
world wishes to present all the 
facts, I trust you will publish 
this letter and correct Elaine 
Bishop’s statement. 


S.M. Raucher 
Washington, D.C, 
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Unemployed 


By Alan Drattell 
CW Washington Bureau 

WASHINGTON, D.C. — The 
data processing specialist out of 
work in metropolitan Washing- 
ton can find assistance from the 
job bank, one of 42 such Depart- 
ment of Labor computerized op- 
erations throughout the country. 
The Washington bank, which 
covers the District, suburban 
Md. and N. Va., lists between 
4,500 and 6,000 jobs daily that 

are available in the area, 


The positions offered range 
from busboy to systems analyst, 
and in the first nine months of 
operation, thousands of referrals 
of applicants seeking employ- 
ment have been made. 


There are no exact figures 
available for the period; how- 
ever, in the first four months of 
operation better than 5,200 re- 
ferrals were made. 

Computerized job banks were 
introduced in 1968 when Balti- 
more became the site of a pilot 
project. Since then the banks 
have been extended to 41 other 








Caught in the Middle 


Can Turn to Job Bank 


Alan Drattell 
cities, providing service for more 
than 35% of the nation’s labor 


force. 
Expansion of the job bank was 


a key campaign pledge of Presi- 
dent Nixon in 1968, and the 
Department of Labor says that 
at least 24 additional banks are 
expected to be operational by 
October. 

While professional-type work- 
ers are served by the banks, the 
thrust of the effort is toward the 
unskilled, the disadvantaged, 
and those who have some of the 
skills necessary for employment 
but who need some type of 
counseling and aid to get them 
to the employable status. 

Manpower training is a key 
element of the job bank pro- 
gram, and according to Adolph 
J. Slaughter, director of the Of- 
fice of Community Relations 
and Information in the D.C. 
Manpower Administration: “‘The 
job bank is more equitable; it 
doesn’t see black or white.” 

A Department of Labor official 
earlier said: “It is not uncom- 
mon to find that the placements 
of hard-core unemployed have as 
much as doubled [since the ad- 
vent of the job bank], and that 
employers in large numbers who 
did not previously list their job 
openings with the public em- 
ployment service are now turn- 
ing to it in confidence.” In 
Washington, 30 to 40 hard-core 
unemployed are placed each 
month. 

In its simplest terms, the job 
bank functions this way: after a 
job order is taken over the tele- 
phone in an office of the US. 
Employment Service, it is en- 
tered into the computer to be 
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printed out in the job bank 
book —a computerized listing 
describing openings and training 
opportunities in the area. 

In Washington, a_ service 
bureau, Computing and Soft- 
ware Inc. in Alexandria, Va., is 
used. The bureau has an IBM 
360/30 with 65K core and three 
2311 disks, four 9-track tapes 
and two 7-track tapes. 


Eighty-four copies of the job 
bank book — averaging 220 
pages — are printed and updated 
daily and sent to various Man- 
power Administration offices in 
the metropolitan region for use 
by counselors. Professional-type 
employees are given direct access 
to these books. The employment 
service offices receive and post 
notices of jobs available in other 
areas of the country. 


A majority of the jobs offered 
in the District area are in private 
industry, according to Maurice 
L. Hill, director of the Office of 
Employer and Technical Ser- 
vices, and Washington has not 
been as hard hit by the current 
employment recession as other 
cities in the nation. 


The program here, according to 
Hill, costs between $250,000 
and $500,000 a year. Although 
the Washington operation has 
not come up with any figures 
indicating savings from the com- 
puterized system, Hill said the 
bank has released “professional 
people to do professional work 
and left the clerical tasks to the 
computer, Before the job bank 
we did everything by hand,” 


In some test areas in the na- 
tion, such as Utah, more sophis- 
ticated uses of the computerized 
service are in vogue, including 
the matching of men and jobs 
electronically. “The ultimate,” 
according to Secretary of Labor 
James D. Hodgson, “will be to 
have a job bank capability in 
each of the 2,100 employment 
service offices in the nation, 
linked statewide, regionally and 
nationally,” A fully computer- 
ized network is sought by 1976, 
and according to a labor official 
this could mean use of on-line 
terminals, 
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Answer to Cobol Overhead - Step |: Cost Accounting 


Now that the idea of waiting 
until the fairy godmother comes 
around and presents us with a 
wonderful Cobol overhead-free 
compiler has been seen to be a 
bit unreasonable, the harder 
question comes up as to just 
what can be done to cut Cobol 
overheads. 

The answer as far as I can see is 
not very straightforward, at least 
not for most computer installa- 
tions. 

Better Cobol does not come 
free, and an installation is going 
to have to work for it, and that 
work is going to have to be paid 
for. 

Unfortunately, while the bud- 
gets of computer installations 
are quite substantial, they are 
normally set up as being service 
organizations. Money is provided 
for the hardware, for the pay- 
roll, for supplies etc. 

Work is done on the computer 
for the various departments, the 
charges are allocated according 
to some agreed on formula. This 
shows up in the computer in- 
stallation budget and has the 
effect of approximately can- 
celling out the hardware, etc. 
costs, and everyone goes home 
happy. 

The key here of course, is that 
formula. The way that the 
charges to the department are 
calculated. 

Generally it is simply taking 
the amount of machine time 
used for the department, multi- 
plying it by some magic number, 
and there is your answer. In 
somewhat more _ sophisticated 
cases it makes separate charges 


for programmer time, printing 
on the fly, or other local interest 
points. 

Practically never does it take 
into account the value of the 
work done. Instead it bases itself 
on the cost. 


Efficiency Restrained 
This type of accounting is cur- 
rently holding back the progress 


Alan Taylor, consultant, 
writer, and former editor of 
Computerworld, is president 


of Computer Management 
Aids Corp. of Framingham, 
Mass. 





of computers, because it makes 
no provision for the installation 
to spend money in becoming 
more efficient. 

In such a case, if the installa- 
tion programmers turn around, 
put in 60 hours overtime, and 
cut the running time of the 
major job in half, the figures 
that the accounting department 
will produce will show that now 
they are only doing half as much 
work on that job as before! 

Money has certainly been saved 
by the corporation, but the 
benefit has accrued to the user- 
department (which did absolute- 
ly nothing) and not to the com- 
puter department. 


Resources Allocation 


This is important — because 
when it comes to allocating re- 
sources management will use the 
figures from the accounting de- 
partment to determine policy. 

So, if you want to gain ade- 


quate resources to do anything 
substantial inside your depart- 
ment, then you are going to have 
to see that if you do some good, 
then it is going to be attributed 
to the right sources. 

This then is the first action 
that you can take. Pick the most 
heavily used run that is currently 
on your computer system, and 
imagine that it is cut in half. 
Then go down to some friendly 
soul in accounts, and with his 
help work that into a set of the 
company internal accounts 
(hypothetical ones, of course) 
and see in just what column it 
ends up. 


Then take a_ second step. 
Imagine that to make this saving 
you had to spend 10% of the 
annual saving, and that you 
spent it in the month preceding 
the new program working. Now, 
with your friendly accountant 
back that into a second set of 
hypothetical accounts. Then 
look at the results. 


Probably they will say that the 
more efficient you run that com- 
puter system, the worse the 
management picture of your de- 
partment will be! 


Ask Accounting’s Help 


Then comes the key mo- 
ment — because this is where if 
you have chosen the correct 
fellow down in accounting that 
you get an absolutely needed 
ally. Don’t get annoyed and say 
that accounting ought to know 
better — instead just sit back, and 
ask your friend just what is 
modern accounting for? 





Ask him to tell you about his 
theories and ideas as to how 
accounts could, and should be 
used. Suggest that you have 


The Taylor Report 
By Alan Taylor 





heard somewhere that account- 
ing is not just to know what 
money there is in the bank — 
but that it has a vital manage- 
ment function. 


If you have chosen correctly, 
you will still be sitting there 
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FIRST COMPUTER? 


ARE YOU PLANNING YOUR 
If so, you can cut computer costs by sharing a computer. 


For further information write: President, The Silber System 
Inc., 430 East 56th Street, New York, New York 10022 


— SILBER SYSTEM INC. 


listening for quite a time. Most 
accountants believe that the 
form of the accounts can greatly 
influence the success of an or- 
ganization — but they all too 
rarely have the opportunity to 
set up a set of really good 
accounts. Many of them want 
to, but the current set in the 
firm are not too bad, so why 
disturb them? 


You may have provided the 
answer. If you get him to com- 
pare the cost of the computer 
department to the annual profit 
of the firm, you will have given 
him the final touch to answer. 
You may have shown him that 
while efficiency in the computer 
department can make a sub- 
stantial contribution to that an- 
nual profit, yet the way the 
accounts are currently set up 
hinders, rather than helps the 
computer department in becom- 
ing efficient. Then you can to- 
gether get working on develop- 
ing a better set of accounts. 


© Copyright 1970 Alan Taylor. Re- 

production in whole or part for- 
bidden. The views expressed in this 
column do not necessarily reflect 
those of Computerworld. 
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We're Waving Our Flag. 


With good reason. 


More advertisers bought more advertising space in 
Computerworld than in any other computer publi- 


cation for the first half of 1970. 


THE COMPUTER COMMUNITY 





only computer publication that can deliver your mes- 
sage to more than 35,000 paying subscribers the same 


week your new product and services become available. 
And every week there after. 


Computerworld ran 854,070 lines of advertising. 


Compared to 550,270 lines in the leading monthly 


publication. A fact we’re proud of. 


We think it has a lot to do with our banner. And 


the byline on it. 


Computerworld is the only newsweekly, edited spe- 
‘cifically for computer users, that publishes once a 
week. Every week. Fifty-two times a year. And the 


tion of any computer publication. 


All at the lowest CPM. And highest all-paid circula- 


Now that we've finished our flag waving, we'd like 


to thank our enthusiastic advertisers and responsive 
readers for helping us make this our best year ever — 





COMPUTERWORLD 


by wishing you many happy returns on your 
Computerworld advertising. 
(617) 332-5606 
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Pioneer Conference Gives Few People Few Answers 


By J.H. Bonnett 
CW European Bureau 

LLANDUDNO, N. Wales — What have 
the pioneers of computing to contribute 
to tomorrow? This was the fundamental 
question posed by a two-day seminar 
addressed by 10 of the best known names 
in the business held here earlier this month. 

Are their ideas still fresh, what can we 
learn from their experience? These were 
the questions being asked, and to which 
we can have no meaningful answer as the 
confere:.ce turned out to be one of the 
most bizarre events ever held in the name 
of the computer. 

Over 30,000 invitations were sent out 
by the organizers, Computer Consultants 
Ltd. and it was claimed that up to 2,000 
people would attend. 

This claim worried the residents of 
this sleepy seaside holiday resort, a 
tribute to the endurance of Victorianism, 
and now used mainly by the old and 
those unable to face the pace of the Costa 





Buy or lease our VISTA | alphanumeric display terminal in any model. If we don't 


Brava. 

They need not have worried. On the 
opening day organizer Richard Williams 
admitted that there were only about 60 
paying delegates, and head counts at 
sessions never revealed more than 30 
people out of a total audience of 45 or so 
who might have paid. The location of the 
event was changed from the venerable Pier 
Pavillion to that of Caesar’s Bar, a sort of 
night club on the gound of the Grand 
Hotel, next door. 

The seminar fared better than the ac- 
companying exhibition, held in the Winter 
Garden Ballroom, which attracted about 
eight exhibitors including Univac, General 
Electric, and ICL. Of these, ICL was the 
wisest; it wasted no manpower, never 
staffed its stand, and relied on a display 
of photographs. 

The exhibitors who were present soon 
became discouraged; one claimed that in 
the first three days only 17 people 
attended. 


ship it to you within 30 days ARO, we'll air freight it— FREE! 


So, if you need a CRT terminal that's fast, silent, easy to read 
model 33 or 35 teletype with far more efficiency . . . that's compatible with any 
mini-computer .. . that's a completely self-contained, stand alone unit with key- 
board, video presentation, control and refresh electronics—p/us a Data Phone inter- 
face and power supply... AND. if you want it WOW... JUST MAIL THIS AD. 

* THIS OFFER EXPIRES AUGUST 31, 1970 


Specifications 


.. that replaces a 


At the conference hall the speakers 
ploughed on regardlessly and first to 
break the ice was Professor D.B.G. Ed- 
wards of Manchester University. A 
veteran of the Ferranti MKI, Mercury and 
Atlas, he is now engaged in the develop- 
ment at Manchester of a new machine, 
MUS, which many believe will be the 
prototype of ICL’s next range. For the 
future he saw the greatest prospects in 
associative memory techniques, a subject 
to prove popular with several other speak- 
ers. 

Ed Berkeley took as his theme “Sense 
and Nonsense in Computer Applica- 
tions,’ and after a lengthy review of his 
own part in the history of computing — a 
course followed by most speakers — said 
people must be concerned, for it is their 
responsibility. He asserted that computers 
do think, and that computers will 
translate from one natural language to 
another, and that every defined individual 
operation can be done by a computer 


If we make you wait... 


welll pay the freight.* 


fase? 





Model 


A B Cc D 





Characters/line 
Number of tines 


Character size (nominal) 


Line spacing 

Character spacing 
3 Character format 

Character set 


' Cursor 


Refresh rate 
t Memory 


32 32 64 64 
10 20 10 20 
15” high, .10” wide 
45 character height 














40 character width 
5 x 7 dot matrix 
64 character ASCII 


Non-destructive Blinking 
underscore 


50/60 Hz 
MOS shift registers 








110-2400 BPS standard; High speed 
serial or parallel optional 





Communication interface 


i 1/O rate 
Parallel interface 


a Power 


RS 232C or current loop 


TTL logic, bit parallel, demand- 
response control 


125 watts, 110-220 volts. 50/60 Hz 




















Size 15" high. 17” wide, 27" tong 

§ Weight 65 pounds 
PRICES PURCHASE MONTHLY LEASE* 
VISTA 1A $1,495.00 $ 78.75 
VISTA 1B $1,995.00 $ 97.50 
VISTA 1C $1,995.00 $ 97.50 
VISTA 1D $2,495.00 $116.25 


EYES! 





*includes maintenance for three year lease plan 


| want to L) lease L) purchase the following VISTA | CRT terminals within 30 days ARO. 
| understand that if | have to wait... you ‘// pay the freight, air freight. 


TOTAL PRICE 





Total Price $ 


Please check one O41 10 Baud L] 300 Baud C) Current Loop 


8 MAIL TO: INFOTON INCORPORATED 


Second Avenue, Burlington, Mass. 01803 
i Mail too slow? Call (617) 272-6660 


Sales and Service in United States and Canada represented by MAI 


~«. 





Command Functions 
e Cursor control — up, down, right. left. home 
e Start blink, stop blink 
e Erase screen 

Interfaces 
The standard interfaces allow connection to modems 
up to 2400 baud. Available as options are serial or 
parallel data interfaces up to 800 characters/second 
synchronous, or up to 1500 characters/second in a 
demand-response mode 


Operating Modes 


1/0 Full duplex or 2 duplex 
Format Roll or page 
Options 


e Hard copy output 

e Magnetic tape input and output 

e Card or badge reader input 

e High speed data transmission up to 1500 chaz-acter/sec 


SALES TERMS 
Terms of sale for the company’s products are net 30 
Shipment will be made FOB Burlington, Mass., pre- 
paid, best way unless otherwise specified by the 
customer 

WARRANTY 
Ninety days warranty on parts and service. Twelve 
months on parts manufactured by Infoton. Manufac- 
turer's warranty on all other parts (no less than ninety 
days or more than twelve months) 





Name __ . cade 


Title 5 = = 








Company , a 


Address ig 





City eal State Zip 


PP ceciccieeneieens 





Authorized Signature 


Infoton 


better and faster than by a human being, 
and that it is possible for a computer to 
make decisions more wisely than a human 
being. 

The first morning was concluded by a 
speech from Dr. J. Presper Eckert who 
reviewed the history of computer and 
memory generations. He predicted that 
memory costs will drop by a factor of 10 
in the next five years and that the 100 
nsec memory of the plated wire type 
built experimentally by Univac will be in 
common use. LSI, inthe view of Eckert, is 
still anything from two to 10 years away. 

Dr. F. Filipazzi, an Olivetti veteran and 
a member now of GEIS Italia, presented a 
historical account. In Italy, he said only 
1,500 machines are now installed and 
65% of these are small, and only 5% large, 
though the trend was towards larger 
machines. Of machines currently installed 
in Italy, he said 10% are in universities, 
10% in public administration, 20% in 
banks, and 50% in manufacturing indus- 
tries. 

Cmdr. Grace Murray Hopper pin- 
pointed the mistakes made and what 
must be done to correct them. A prime 
mistake, she asserted, has been that of 
the mathematicians and scientists in iso- 
lating the user from the machine in the 
past. 

For the future, she said, new ideas are 
not welcomed with open arms and a 
million dollars, but must be promoted by 
any technique available. Off the terminal 
scene she said: “Management will never 
do it themselves — they won’t even get 
their own telephone numbers.” 


She looked forward to a future making 
full use of modularity, and many small 
computers, and the modern massive high- 
speed CPU being seen as a dinosaur. In 
terms of software she said: ‘““We must get 
rid of the file drawer concept if we are to 
make proper use of the large stores now 
becoming available.” 


Other speakers present included John 
Hargreaves of IBM UK, T.R. Thompson, a 
veteran of the Cambridge Edsac project 
and of the Leo computers, and Dr. 
Konrad Zuse. Summing up, these 
pioneers by no means feel that computing 
is anywhere near its final destination, 
though their individual views on the 


future vary and they emphasize that we 
of the present have a lot to learn from the 
past and that all the ideas of the past have 
not yet been exploited. 





IS the international 
marketplace the 
key to success 
in the computer 
industry at 
a time when 
things aren't 
going so well 
here at home? 


The current 
Gray Sheet probes 
this concept 

as it examines 
the world of 
the computer 
outside the 
U.S. Send for 
the current 
issue -- $8. 
Or, go ahead. 

A year's supply 
only costs $75. 


EID IP report” 


Department N-17 

60 Austin Street 
Newtonville, Mass. 02160 
617-969-4020 
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DNA 1130 Sort Package Gives File Structure Choice 


FLINT, Mich. —IBM_ 1130 
users are said to have almost 
complete choice of file struc- 
ture, extreme flexibility of sort- 
key format, and exceptional 
speed with a sort package avail- 
able from DNA Systems Inc. for 
less than $500. 

The sort is a joint development 
of DNA and Electronic Com- 
puter Pty. Ltd. in New Guinea, a 
DNA spokesman said. 

The package is capable of han- 
dling Fortran organized files, 
RPG sequential files, or files 
created under DNA’s Disk Con- 
trol System. However, all the 
files must have fixed-length rec- 
ords, a DNA spokesman noted, 
and Isam files cannot be sorted 
with the package. 

A maximum of 430,000 rec- 
ords can be sorted at one time 
on an 1130 with a single disk 
drive. A multidrive system can 
process 509,440 records. In ei- 
ther case, DNA said, an unlimit- 
ed number of sort-keys can be 
used. 

Sort-Keys 


The sort-keys can include sin- 


gle- and/or double-word binary 
integers, or part-word binary 

patterns of from one to 32 
contiguous bits, which may be 
spread across three consecutive 
words. 

Other possibilities include 
floating point, standard or ex- 
tended precision numbers, or 
Fortran Al, A2, A4 or A6 data 
of any length, Ideal Cram A3 
and Commercial Subroutine D1 
or D4 data of any length can 
also be used, as can RPG A2 or 
RPG packed data in any length. 

According to DNA, the pack- 
age’s speed allows a 12,000 rec- 
ord file, with 16 word/record 
and random organization, to be 
sorted in place on 16 integer 
keys on an 8K, 3.6 usec 1130 in 
about 10 minutes. Partially or- 
dered input data and/or larger 
core size would improve this 
performance. 


One user said he used a mixed 
alphanumeric six-word sort-key 
on a 4,000 record Fortran file of 
24word records and completed 
the job in two minutes. 

Functionally, the basic package 


2 Ennis Brandon Services 
Designed for CPA Support 


FORT WORTH, Texas — Ac- 
counting firms whose practice 
includes financial services for 
small- and medium-size business- 
es can now use either of two 
services from Ennis Brandon 
Computer Services (EBCS). 

The services, EB 20/200 and 
EB 30/210, are said to provide 
only the essentials required for 
small businesses, so that the CPA 
can give his clients the benefits 
of a computer service at a cost 
“well under that of manual 
work,” 

Both services provide as stan- 
dard reports a transaction-post- 
ing register, trial balance, bal- 
ance sheet, and income state- 
ment. EBCS added that standard 
options, at no charge, include 
dollar rounding and percentages 
on the income statement. 

Extra cost features include 
preparation of an employee 
wage and tax report and prepara- 
tion of W-2 and 941-A forms, in 
addition to preparation of the 
balance sheet and income state- 
ments on white bond, 

The basic difference in the two 
services, EBCS explained, is in 
the form of the input data. 
Under EB 20/200, the Brandon 
Center prepares the data from 
the user’s source documents. 

EB 30/210, on the other hand, 
is for the firm whose volume 
justifies a keypunch or key tape 
unit in-house, in which case the 
preparation costs at EBCS are 
virtually eliminated. 

The services can be used inter- 
changeably with each other, and 
they can also be used with the 
EBCS General Ledger System, 
Brandon said. 

The company estimates that 
processing for the CPA services 
will be under $10 for each of the 
accountant’s clients. A four-day 
turnaround can be considered 


normal, EBCS said. 

Ennis Brandon Computer Ser- 
vices’ headquarters are at 2840 
Walnut Hill Lane. 


Packages Offer 
Cobol Support 


SACRAMENTO, Calif. — Co- 
bol users can gain documenta- 
tion, housekeeping, and report 
formatting support from a series 
of packages, Easyflow, Date/ 
Sub, and Chkeck-Pro, available 
from Rodger, Rogers and Kirk- 
man (RR&K). 

As an aid to documentation, 
Easyflow generates management 
level flowcharts based on input 
data developed from rough flow- 
charts. Logic changes, shown by 
simple changes in the input 
documents, will generate com- 
plete new flowcharts, RR&K 
said, 

The Date/Sub subroutine is de- 
signed to convert dates back- 
and-forth, as desired, between 
the Julian and Gregorian calen- 
dars. This package will also con- 
vert the date to the day of the 
week on which it occurred, ac- 
cording to an RR&K spokesman. 

Check-Pro is said to convert 
any dollar amount to the equiva- 
lent alphabetic spelling. With val- 
ues spelled out, RR&K said, 
checks cannot be tampered with 
or misinterpreted. 

Check-Pro can be used on any 
CPU that supports Cobol, the 
developer said. It requires 1.5K 
to 2K bytes of storage and costs 
$95, 

The Date/Sub subroutine also 
sells for $95. The Easyflow pur- 
chase price is $225, including 
complete documentation and 
user’s manuals, 

Rodger, Rogers and Kirkman is 
at 2110 K St. 


is a stand-alone sort that uses 
control cards to define the file 
organization, identification, rec- 
ord size, file size, sort-key, and 
other necessary parameters, 


Two Options 


DNA can provide two modifi- 
cations to the basic sort. The 
spec-file option allows the user 
to put his sort specifications into 





Issue [2. 


at the end of 1969. 


card-based systems . 
These two points - plus others 


EDP Europa Report which 
tes on the French scene and the Honeywell- GE 


French market. 
studied in Issue I2 of 


concentrat 


merger. 


a file, and to call a subroutine to 
initiate the sorting. 

The second option, roll-out, 
gives the user the capability to 
roll out core to a save file set up 
by the user, sort the user’s file, 
roll-back core from the save file, 
and continue execution of the 
user’s problem program at the 
next instruction, 

Cost of the basic stand-alone 


sort package is $495 under a 
license agreement. The callable 
spec-file and roll-in/roll-out op- 
tions are available for an addi- 
tional $45 each, according to 
DNA. 

Electronic Computer Pty. Ltd. 
is on Boio St, East Brooko, 
Papua, New Guinea. DNA Sys- 
tems Inc. is at 2415 W. Stewart 
Ave. 


PE TODAY 


France had over 5,000 computers installed 
More than 50% of these were small 


Bull-GE holds 25% of the total 


- are 


Order your copy of EDP Europa Report Issue [2 
now, at the non-subscriber price of $5 (£1. I5s) 
USA, $3.35 (£1. 8s) Europe and have its full value 


accredited to an annual subscription for 24 issues 
$65 (£27) if taken up within two months. Orders 
may be placed at either of the following offices. 


EDP reper 





DEPT. C1,60 AUSTIN STREET NEWTONVILLE 
MASSACHUSETTS 02160 U.S.A. 


59 GRAYS INN ROAD LONDON WC1X 8TL ENGLAND 





Pssst... 


don’t tell the big guys 


But PEC makes more tape transport models 
| than both of them combined. 





~—- O 


Oo. 


oe 
i 


Surprised? PEC makes over two hundred 
models in three reel sizes, 7, 8, and 1014 
inch. Choose from tape speeds and densities 
of 6.25 to 37.5ips at 200, 556, 800 or our new 


1600cpi in synchronous versions. In 9-track or 7-track dual density 
with read-after-write, read/write, write only or read only. Formatted 
and unformatted. Or our incremental units with asynchronous rates 
of 0 to 1000 steps per second. PEC offers the industry's most com- 
plete line of tape transports. All available from our huge new plant. 
For more information, write to Peripheral Equipment Corporation, 
9600 Irondale Avenue, Chatsworth, California 91311. (213) 882-0030. 
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FCC Seeks Comments on NAS Interconnection Report 


By Don Leavitt 
CW Staff Writer 
WASHINGTON, D.C. — The 
FCC would like to hear reactions 
to the interconnection report 
recently submitted to the com- 
mission [CW, July 1] by the 
National Academy of Sciences 
(NAS). 


The report was based on stud- 
ies authorized by the FCC as an 
outgrowth of the Carterfone de- 
cision in 1968. NAS told the 
commission that the carriers 
have been slow in providing the 
devices required to connect non- 





carrier equipment with the 
phone network. On the other 
hand, the report noted, inclusion 
of protective devices directly in- 
to non-Bell terminals might be 
difficult because of differences 
in equipment design. 


The academy also highlighted 
the lack of information ex- 
change between carriers, users, 
and others involved in intercon- 
nection. Apparently in response 
to that point, the commission 
has now asked for comments on 
the “significant technical find- 
ings and conclusions” contained 





in the report. 

Copies of the report are avail- 
able from the National Academy 
of Sciences, 2101 Constitution 
Ave., for $4.50 each. 

The FCC has said that it will 


Whitehead Expected to Get 


WASHINGTON, D.C. — The 
Senate’s expected confirmation 
of Dr. Clay T. Whitehead to be 
director of the Office of Tele- 
communications Policy (OTP) 
brings that office, added to the 







An evolutionary approach 
to ‘network structured” 
data base systems 

which features: 


Virtually Unlimited Multi-File, 


Multi-Linkage Capability! 


Data and Program Independence! 
Hardware and Software Independence! 
1/O Area Pooling 

Comprehensive Data Base 


Security and Integrity! 


Direct Retrieval — No Hierarchial 


Overhead! No External Indexes! 


e “Open Endedness” in Data and 
Structure Design! 


® Proven in a Host of User Environments 
Throughout the Country! 


e “TOTAL” is rapidly becoming an 
industry standard. 


“TOTAL” features a data definition 


language and a data manipulation 
language which function with 
any host language. 


e “TOTAL” is a product of Cincom Systems — 
one of the leaders in the implementation 
of data base information systems. 
If you are thinking data base — shouldn't 
you think of a proven performer — like us? 


tole! 


THE DATA BASE MANAGEMENT SYSTEM 


delay taking any action on the 
report until it has heard from all 
interested parties, including an 
independent consultant that the 
commission itself has retained to 
analyze the NAS findings. 


White House staff earlier this 
year, closer to full operation. 
What the new directorship will 
mean to the teleprocessing user 
is still unclear, None of the 
announcements to date have 


The MIS systems approach of the Seventies 





CINCOM SYSTEMS, INC. 2181 Victory Parkway, Cincinnati, Ohio 45206 ¢ (513) 961-4110 


Written comments (an original 

and 14 copies) are requested by 
Sept. 1, the commission said, 
and should be addressed to the 
Chief, Common Carrier Bureau, 
at the FCC, 


OTP Nod 


made specific reference to data 
transmission questions. White- 
head’s background gives no clue 
as to his thinking in that area of 
telecommunications policy and 
he was unavailable for comment. 

Whitehead has been on the 
White House staff since the start 


Communications 


of the Nixon Administration, 
working with the Rostow report 
on telecommunications, and in- 
ternational and domestic satel- 
lite policy, and drafting the Ad- 
ministration’s reorganization 
plan under which OTP came into 
existence. 

Whitehead agreed to take on 
the OTP directorship only after 
his own choice for the job, 
William Niscannon of the Insti- 
tute of Defense Analysis, ran 
into opposition. 

Although the OTP is supposed 
to be an advisory body, its im- 
pact could be significant. When 
the office was first proposed, 
Whitehead felt that OTP “will 
not affect the responsibilities 
and authority of the FCC.” On 
the other hand, White House 
“fact sheets” distributed at the 
same time said the office would 
prepare “administrative recom- 
mendations to” and have “ef- 
fective cooperation with’ the 
FCC on “‘policy matters,” 

Intentionally or not, “‘adminis- 
trative recommendations” are al- 
most sure to affect the FCC’s 
work, 


Sangamo Has New Modem 


SPRINGFIELD, ILL. — A data 
modem has been designed by 
Sangamo Electric Co, for origin- 
ate-only Teletype applications 
to 300 bit/sec, full duplex on 
the DDD network via the Bell 
data coupler F57951 or LOOOA. 

The T113ATS can replace the 
Bell or Sangamo 103A2 or 101C 
modems and sells in small quan- 
tities for under $200, the com- 
pany said. 

Sangamo is at P.O. Box 3347. 


1.B.M. USERS 


WEEKEND SPECIAL RATES 
THREE LARGE SYSTEMS 
GUARANTEED BLOCK 
TIME 


(1) $45.00 PER HOUR 
360/30 65K 
6 TAPES 4 — 2311's 
(2) $55.00 PER HOUR 
360/40 131K 
6 TAPES 5 — 2311's 
(3) $65.00 PER HOUR 
360/40 131K 
6 TAPES 
7 and 9 TRACK 
800 OR 1600 B.P.1. 
2314 (8 MOD) 
1401/1410/7010 
D.O.S./CS/30 CS/40 
FOR IMMEDIATE 
GUARANTEED 
SCHEDULING CALL: 


DATANAMICS 


624 SOUTH MICHICAN AVE. 
CHICAGO, ILLINOIS 60605 
(312) 939-1323 


24 HOURS PER DAY 
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Price is the only thing cheap about the 
minicomputer. 

Proliferating at a fast pace, the small, 
low-cost, high-speed computer has found 
its way into more than 10,000 installa 
tions to date, with total minicomputer 
shipments expected to reach $700 million 
per year by 1975. 

Digital Equipment Corp., with an esti- 
mated 60% share of the current market, 
presently reigns as king of the minicom- 
puter hill. Yet, because the mini has made 
it possible to computerize many small 
jobs on an economical basis for the first 
time, applications have expanded rapidly 
and a host of new companies, all vying 
for a piece of the action, have appeared. 

Current leaders in the field are Hewlett- 
Packard, Honeywell's Computer Control 
Division, and Varian Data Machines, with 
several young firms like Data General and 


Interdata coming on fast. 

The biggest reason for the so-called 
“mini-boom” is cost. Large-scale com- 
puter systems may price in the millions, 
while the typical minicomputer — a paral- 
lel, binary processor with 16-bit word 
length, 4,096 to 32,768 words of magnet- 
ic core storage, and 1- to 1.5- usec cycle 
time — can sell for less than $5,000. 

Minicomputers can perform many func- 
tions previously sacred to full-scale com- 
puters, be incorporated in complex com- 
puter system hierarchies, interface with 
many kinds of devices., and operate in a 
time-sharing mode. 

In this supplement Computerworld ex- 
amines the characteristics, applications, 
features and drawbacks of the mini, 
showing why, to the small- and medium- 
scale user, it is perhaps the cheapest and 
most effective aspirin for his EDP head- 
aches. 





Big Daddy to the Mini?. 
Minis Mean Business 


Product Tests Optimize Mini Use 
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Minisystems Through Peripherals 
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MSI Aids Modular Assemblies Design 
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Minicomputer’s History Traced Back to ‘Whirlwind I’ 


chine which is able to perform 
most functions previously sacred 
to larger computers, now ap- 
pears to be of royal blood. 
Having raised the eyebrows of 


By Don Strong 
CW Supplements Editor 


Let’s not question the mini- 
computer’s papers. 
This low-cost, high-speed ma- 














aga aay 
MINI? 
ASK 


systems analysis 
hardware selection 
special interfaces 
software development 
turn-key systems 


COMMAND SYSTEMS CORP. 


BLDG. 305, 803 AVENUE H EAST 
ARLINGTON, TEXAS 76011 


telephone (817) 261-4424 









To mini computer 
users we offer 


Consulting Services in the following areas: 













*% Equipment Selection 






* Systems Design 
% Application Programming 












We are maxi-experienced in mini’s for commercial, 
engineering, process control and communications 









DYNAMIC ACCESS CORPORATION 
220 Park Avenue South 
New York, New York 10003 











Call Marv Gilazerman at (212) 475-1830 







Now from DATAPRO 70 


All About Minicomputers 


A comprehensive 26-page survey report, reprinted from 
the latest monthly supplement to DATAPRO 70, the 
EDP buyer’s bible. 








@ Detailed comparison charts cover 77 minicom- 
puters from 40 manufacturers. 







@ Straightforward guidelines help you evaluate mini- 
computer characteristics and select the best ma- 
chine for your needs. 













YES, please send me copies of 


All About Minicomputers. 









©) Enclosed is my check for $10.00 
per copy.* 






2204 WALNUT ST 
PHILA., PA. 19103 





©) Bill me/my company for $10.00 per 
copy, plus $1.00 handling charge 








Name 
Title 
Company 
Address 
City 


* Pennsylvania residents please add 6% sales tax. 


















State 








many who considered it the son 
of several earlier mainframes, the 
minicomputer’s parentage is now 
clear. On the EDP family tree 
the mini branches back to a 
stately old gentleman named 
“Whirlwind I.” 

One of the first high-speed 
stored program computers and a 
contemporary of such old-timers 
as Edvac, Seac and Univac I, 


Whirlwind I not only bears the 


strongest resemblance (apart 
from size) to the minicomputer, 
but also pioneered several as- 
pects of present day computer 
hardware and software, includ- 
ing the invention and develop- 
ment of magnetic core memory. 


For example, as the first large- 


designer's 
dream 


COMPUTER AUTOMATION’S 
PLUG-IN INTERFACES 

SAVE DESIGN TIME 

AND CUT COSTS. 


Now you can select from a line of 
control computers that offers an ex- 
tensive variety of peripheral devices 
and I/O options. By developing a 
large family of off-the-shelf inter- 
faces, Computer Automation lets 
you design a minicomputer into 
your system with a minimum of 
effort, time, and expense. 

A few examples of these peripheral 
adaptors include: 


e Mini-Disc. Fixed head per track. 
Storage to 250,000 bytes. 


Line Printer. Eighty column, 
350 lines per minute or 132 
column, 600 lines per minute. 


Autoload ROM. For remot2 
startup of computer including 
bootstrap loading of memory. 


e Magnetic Tape. From 10 ips 
to 37% ips, 556 to 800 bpi, 
7 or 9 track read/write or 
read-after-write, large or small 
reels. Multi-deck operation 
from single adapter. 


¢ Memory Protect. Coupled with 
the power fail option, this 
provides the feature of ROM 
operation of core memory, but 
enables the ROM portion of the 
program to be electrically 
altered by switch control. Up to 
8K x 16 of effective ROM core 
memory is available using this 
inexpensive approach. 


¢ Communications Adapters. From 
300 baud to 4800 baud (9600 
if not line limited) adapters for 
use with most standard modems. 


Communications Multiplexers. 
For concentrating up to 32 
low-speed lines for relay over a 
single high-speed line. 


General Purpose Modules. 

A group of 14 (currently) 
modules such as Relay Buffers 
(in and out), Digital Buffers, 
Gated Channels, Analog 
Adapters, Multi-Purpose Modules. 
with control lines, interrupts, 
buffers, and gated channels. 


The Company’s sales operation 
has been broadened, too, with new 
offices in Washington, D.C. and 
London, England. 








COMPUTER AUTOMATION, INC. 
695 West 16th Street - Newport Beach, California 
92660 - Phone (714) 642-9630 - TWX 910-596-1377 




















scale, general purpose, digital 
computer engineered to operate 
on real-time problems, it was 
probably the world’s fastest 
computer in its time. 


In its initial version with elec- 
trostatic storage, Whirlwind I 
could perform 20,000 opera- 
tion/sec. It had a word length of 
only 16 bits, but the arithmetic 
unit was implemented in such a 
way that, when necessary, re- 
sults containing up to 32 bits 
could readily be handled. It also 
included a software package that 
provided for multiple precision 
and floating point arithmetic. 


Analog to Digital 


Whirlwind I’s history actually 
began in 1944 when it was origi- 
nally conceived as the comput- 
ing element of a universal flight 
simulator to be developed for 
the Office of Naval Research. 
The computing demands of the 
aircraft simulator required a de- 
gree of speed, flexibility, and 
precision which MIT’s Servo- 
mechanisms Laboratory found 
unattainable by analog means. 
Accordingly, they decided to 
build a digital computer. 

With the development of basic 
components and circuits over 
the next four years a machine of 
enormous size evolved, possess- 
ing many of the technical and 
operational traits inherent in to- 
day’s so-called ‘“desk-top” or 
minicomputers. This was Whirl- 
wind I. 

Whirlwind I initially had elec- 
trostatic storage tubes with a 
capacity of 256 (16-bit) words. 
Its input/output facilities con- 
sisted of a Friden Flexowriter 
plus a photoelectric tape reader. 
Later in its development, Whirl- 
wind I’s electrostatic storage was 
replaced through the first use of 
magnetic core storage (2048 
words), which not only resolved 
problems of storage reliability 
then threatening the success of 
the whole project, but also great- 
ly increased the computer’s 
operating speed. 

In the following months a 
more efficient input/output 
system was installed and addi- 
tional I/O devices were provided. 
These included an auxiliary stor- 
age and magnetic drum, with 
24,576 word capacity, a buffer 
storage magnetic drum for han- 
dling radar input data, display 


oscilloscopes, and digital mag- 
netic tape units. 


Impressive Credentials 

Other Whirlwind I pioneering 
achievements included: 

@ Development of the preven- 
tive maintenance technique 
called ‘Marginal Checking,” a 
procedure for enhancing reliabil- 
ity by pinpointing deteriorated 
components before they failed. 

@ Development of techniques 
for the numerical control of 
machine tools. 

@ Development of simplified 
programming techniques 
through which conversion pro- 
grams and other general-purpose 
routines were instituted to aid 
programmers in debugging pro- 
grams. 

Whirlwind I also provided the 
first large-scale, real-time control 
system, From early experiments 
in tracking aircraft by digital 
computer, the Cape Cod system 
was devised, with Whirlwind I as 
the control element. 

The system was a network of 
radar sites feeding data to the 
computer. It detected and 
tracked target aircraft and trans- 
mitted vectoring instructions to 
scrambled fighter interceptors. 


These techniques were later in- 
corporated into military air de- 
fense, including the Sage system, 
for which Whirlwind I and the 
Cape Cod system were the pro- 
totype. 


Since as many as 16 manned 
consoles could interact simulta- 
neously with the central compu- 
ter, Whirlwind I can be looked 
upon as a time-sharing fore- 
runner. . 

In the spring of 1959, MIT’s 
two primary users, the Digital 
Computer Center and the Lin- 
coln Laboratory, decided Whirl- 
wind I had spawned its own 
replacement and there no longer 
was a need for the machine. The 
Wolf Research and Development 
Corporation (WRDC) of Bed- 
ford, Mass., later indicated an 
interest in the computer and 
leased the entire installation 
from the Navy. 


Recently the Smithsonian In- 
stitution in Washington, D.C. ac- 
quired title to Whirlwind I and 
plans to transfer important ele- 
ments of Whirlwind I hardware 
and documentation to the na- 
tional archives. 





Dwarfing the minicomputer, Whirlwind | nonetheless pioneered 
several aspects of present-day, small-computer hardware, includ- 
ing the development of magnetic core memory. 
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Well, how much do you need? A small, dedicated 
machine for OEM controlling? A large, multi-user system? 
Something in between? Or maybe you don't know yet. 

Doesn't matter. PDP-11’s UNIBUS™ lets you do any- 
thing —now or later. First you plug the central processor 
into the bus, then some memory, then an I/O device. 
Already you have by far the most powerful mini-computer 
there is: 400 instructions; 8 general registers; bit, byte, 
word (16-bits), and multi-word capability; multi-channel 
DMA; automatic priority interrupts; hardware stacking; re- 
entrant and relocatable code. 


_ 





much PDP-1Tl 





That’s the processor. But the UNIBUS is even more 
interesting, especially in an expanded system. Every 
device (and that includes memory and the CP) is plug- 
gable, independent, and asynchronous. Devices can 
communicate directly with devices or with memory. Disk 
to display, for example. The interfaces are built into the 
device controls, so when you plug in, you plug in every- 
thing. And you can keep plugging in for a long time. UNiI- 
BUS is only a few dollars a foot. . 

PDP-11/20— memory, TTY, and UNIBUS included—is 
somewhat more. But you can wear one for only $10,800. 
Quantity discounts available. Delivery now. 


djiig 
Digital Equipment Corporation 
Maynard, Mass. (617) 897-5111 
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Managers Speak Out on Minicomputer’s Future Role 


By Don Strong 
CW Supptements Editor 

Commenting on the role of the mini- 
computer, a Honeywell spokesman per- 
haps put it best when he said: “‘As in the 
selection of any tool, the purchaser must 
consider its use, You don’t buy a high 
pressure-high volume pump to rid your 
basement of water, Nor do you use a 
basement sump pump to bail out the 
Queen Elizabeth,” 

To evaluate just how big and what kind 
of a splash the mini is apt to make in the 
next few years, CW held a captain’s mast 
of its own with four men responsible for 
charting the course of small computers. 

Q. Is there a mini revolution? 

Loper: Prices for computer hardware 
have come down in an expected fashion. 
Consequently, there are large numbers of 
manufacturers of such hardware in antici- 
pation of a mini revolution. Yet, such a 
revolution cannot occur in totality until 
peripheral costs for minis have come 
down to an equivalent level. 

Rawson: Actually, the mini revolution 
is no.more a revolution than the intro- 
duction of any new device. It’s a lesser 
one because computers have always been 
available. Now, they are simply being 
offered in a smaller package. 

Hoag: Well, if it isn’t a true revolution, 
it certainly is rapid evolution. Depending 
on the definition of the minicomputer, 
10,000 to 15,000 have been shipped to 
date, and by 1975 experts predict ship- 
ments of 30,000 or more each year. 
There are some holdups to the minicom- 
puter’s growth however. For example, 
shortages of real-time programming per- 
sonnel, and a need for better understand- 
ing the applications to which these ma- 
chines can be applied. 

Q. Is the mini really a flexible, ‘“can- 
do” time and money saver? 

Kenney: The minicomputer is truly a 
“can-do” machine, yet it can only be a 
tremendous money-saver if the user keeps 
in mind the objective of minimizing the 
total costs, consisting of design, system 





“The minicomputer can be defined 
as a general-purpose computer which 
can perform more than one add per 
second for every dollar of CPU price.” 













Donald P. Kenney is program manager 

Data Systems and Equipment with 
Mobil Oil Corp. He is responsible 
directing a program to evaluate, 
and install data systems and 
ipment at worldwide corporate lo- 
cations. 


development, programming, test installa- 
tion, scheduling, planning, backup, and 
maintenance for all his systems. 

Loper: The minicomputer is flexible 
only within a narrow range of definitely 
mini-oriented applications, It is not fair 
to say that a minicomputer is anywhere 
as flexible as a larger, more costly compu- 
ter system, with such things as time- 
sharing and on-line Fortran. 

Hoag: How much time and money can 
be saved is a function of the application 
to which it is applied and the way it is 
used in the application, However, the 
growth of the minicomputer market 
seems to indicate users believe the com- 
puters are saving money, improving re- 
sults, or in other ways, pay their way. 

Q. Is it an independent mainframe with 
1/O capabilities? 

Loper: Mini manufacturers vary on the 
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amount of interface equipment supplied 
with a mainframe. Most, however do not 
come with I/O capability attached, but 
with merely the potential for attaching 
1/O interfaces. Users should determine 
the amount of interface capability sup- 
plied with each mainframe when doing 
competitive pricing. 

Q. What should a minicomputer cost? 
Kenney: $20,000 should define the up- 
per limit. And, they will cost less than 
$5,000 probably tomorrow. However, a 
definition on price bothers me a bit. The 
mini is no less a computer than the one 
many of us knew 10 to 15 years ago. 
Only the price has changed. Maybe we 
should bring performance into the defini- 
tion, such as defining the mini as a 

“Software will undoubtedly cause 
the largest problems in the integrations 
of a minicomputer system.” 


~~ 
. 
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F. Gail Loper is manager of product 
development with The Foxboro Com- 
pany. He is responsible for directing 
systems engineers and programmers 
who develop the company’s digital 
systems product line. 


general-purpose computer which can per- 
form more than one add per second for 
every dollar of CPU price, 

Hoag: I think we sometimes get tangled 
up with CPU price. A computer is only 
useful when it has some I/O and/or 
peripherals and is programmed to do 
something. The reduction in CPU price 
does affect overall system price, However, 
in many cases the CPU is an insignificant 
fraction of the installed, programmed 
total system price, 

Rawson: Probably within five years we 
will see mini system costs lower than 
$10,000, however there is no question 
but what a CPU can be purchased for 
under $5,000 at least by that time. 

Q. Can the mini be programmed by 
user personnel, or is it an ultra-sophisti- 
cated systems device? 

Loper: Minicomputers very definitely 
require experienced programmers, unless 
the application requires only the use of 
computational capabilities, provided by a 
compiler-type language. 

Rawson: Most user personnel are going 
to have difficulty programming these 
machines, It’s not an ultra-sophisticated 
machine. Instead, it’s a very useful sys- 
tems device that will not be organized for 
utilization by user personnel, 

Hoag: I disagree. Most minicomputer 
systems are programmed by user person- 
nel, The user who is applying it knows 
more about his application than the 
computer manufacturers. Many minis 
have considerable software to assist the 
user, such as execs utility routines, pe- 
ripheral handlers, Fortran IV compilers, 
etc, 

Q. Is it appropriate for time-sharing 
only, or not at all? 

Loper: Expansion of a minicomputer 
to be able to handle time-sharing will 
certainly price it out of the minicomputer 
bracket. It is possible, however, to de- 
velop time-sharing type software for mini- 
computers, 

Rawson: The mini is appropriate for 
anything you can figure out to make it 
do, 

Hoag: The mini is appropriate for small 
time-sharing systems, process control, lab- 
oratory work, communications, for al- 
most any application, 





Q. Will minis replace or supplement 
bigger, more expensive hardware now in 
sight? 

Kenney: Both the mini and the large 
machines have their place in the large 
company. The mini will never replace 
the larger mainframe but rather will 
complement it. The minis are assured of 
their place in the laboratory, in manufac- 
turing, and in communications. 

Loper: In many cases minis will replace 
larger systems in those instances where 
users have over-bought hardware; think- 
ing that in the future they would need 
the extra flexibility which this would buy 
them. Realistic users may tend to buy 
smaller machines and add more CPU’s to 
their system, rather than add to an 
“How much time and money a mini- 
computer can save is basically a func- 
tion of its application.”’ 







John Hoag is product manager for 
industrial control systems at Honey- 
well’s Computer Control Division. His 
responsibilities include planning and 
coordination of division activities for 
Honeywell's Series 16 industrial con- 
trol computer system. 








existing larger CPU. In those cases, where 
expansion eventually becomes unneces- 


sary, the users will undoubtedly have 
saved capital expense. 

Hoag: Minis wil! replace some very old 
control computers and will be put in to 
provide added functions to existing instal- 
lations. In at least two cases, we have 
found it more economical to put in a 
minicomputer system than to expand an 
older — out of production — system. Yes, 
the mini is able to “talk” to the older 
system. 

Rawson: They will certainly make a lot 
of inroads on bigger and more expensive 
hardware, simply because they are less 
expensive and are competent enough to 
do the job economically. 

Q. Can the large company find true 
happiness with the mini as a free-standing 
or integrated unit? 

Loper: Very definitely, providing the 
pay-back objectives and technical scopes 
are kept small and realistic, and the job’s 
scope is not allowed to grow appreciably 
during the implementation phases. 

Kenney: There is great potential for 
minis entering business data into our large 
systems and for stand-alone systems for 
some non mainline applications. 

Hoag: There is no question that the 
mini will find wide use in the large 
company as well as the small firm, They 
may start out as stand-alone systems, but 
eventually will get tied into larger compu- 
ter systems that are looking at séveral 
related operations. 

Q. Is there a trend toward centraliza- 
tion? 

Loper: A trend toward centralization 
of high-order functions definitely exists 
in the computer control industry. Such 
functions as plantwide optimizations, 
and production scheduling will be placed 
in a centralized system, while the minis 
will be used to handle small high-frequen- 
cy, low order tasks. 

Hoag: The mini helps the trend towards 
centralization. In almost any operation, 
to centralize, cables must be run to bring 
all real time data to the central location. 
If one wants to read 100 temperatures for 
example, 100 pairs of wire need to be run 
to the central location. However, a mini 





can stand out near the temperature sens- 
ing devices; scan and monitor them; and 
send pertinent data back to the central 
location via a few pair of wires. 

Q. If the mini can be integrated into 
existing automated systems, what modi- 
fications are necessary, and will the cost 
of integration make it feasible? 

Kenney: It is a continuing objective to 
capture the data as close to the source as 
is economically and operationally feas- 
ible. Since the mini will not replace the 
large computers in the data center it is 
only this area of data collection where 
ease of integration is a concern. The 
flexibility of the mini makes it an asset 
for integration. 

Hoag: The mini can be integrated into 
existing automated systems, but only if it 
makes sense to do it. In many cases, the 
present automation system may be doing 
a good enough job so that a computer 
isn’t required. 

Rawson: Compatibility with a compu- 
ter will be a big factor in determining the 
costs of integration with the present 
automated system. 

Q. Where do the real costs of integra- 
tion lie — hardware, software, or inter- 
face? 

Loper: Software will cause the largest 
problems for integration, along with 
interface problems in hardware. Conse- 
quently, the user must realistically esti- 
mate his costs to determine when the 
minicomputer system really is the cheap- 
est way to go. 

Hoag: Installation costs will also run 
high — depending on the number of ca- 
bles to be run and their length. Another 
cost may be the study of the process to 
be controlled, If this is a well-understood 
process, or has been automated before, 
the study may be minimal. If it is a new 
or poorly understood process, study costs 
may be most significant of the entire 
integration project. 

Kenney: The total lifecycle costs of 

minicomputer systems should always be 
carefully planned and controlled, in par- 
ticular, software costs. 
“The difficulty with decentralization 
is that you must have competent 
people to operate smaller computers 
or you have to have a well-engineered 
system,” 











Edward B. Rawson is vice-president 
and technical director with Searle 
Medidata, Inc. He is responsible for 
supervising the development of his 
company’s hardware and software 
products. 
Rawson: The costs would appear to lie 
everywhere. But the user must consider 
the fact that he has to expend money in 
all three areas and not concentrate funds 
simply in one direction, 










Intermediate Language 
Intermediate Language (IL), a new soft- 
ware product designed with the minicom- 
puter in mind, now permits programming 
at a level of detail, intermediate between 


Assembly Language and conventional 


higher-level languages. 


Recently developed by Evans Griffiths 
& Hart, Inc. of Lexington, Mass., IL 
makes it possible to write assignment and 
conditional statements as in higher-level 
languages, but with complete control over 
the code generated utilizing all features of 
the machine, 
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‘A Computer in Every Home’ Possible With Mini T/S 


By James D. Bailey 
Special to Computerworld 

If the often made and just as often 
debunked prediction of a computer ter- 
minal in every home is ever to become a 
reality, it could well be through small 
computer time-sharing. 

The small computer-based time-sharing 
system is perhaps the best example of 
what the small computer can be made to 
do when state-of-the-art software technol- 
ogy is applied. 

One statement that invariably is made in 
a discussion of small computers is that 
they are hard to program, The availability 
of a variety of applications for a mini- 
computer system with 16 terminals, eight 
different program languages, and such 
peripherals as paper tape reader and 
punch, magnetic tape storage, and disk 
storage, would seem to refute this, On the 
other hand, the time-shared program- 
mable calculator refutes the statement 
that these devices are nothing more than 
adding machines. 

Small computer time-sharing actually 
means three different types of systems. 
There is the shared programmable calcula- 
tor; the samll computer-based, single- 
language system (supercalculator); and 
the true multi-purpose system. All owe 
their availability to the software technol- 
ogy that has evolved for the large compu- 
ter. 

What has tended to slow growth in this 
area of the computer technology is cost. 
By themselves, small computers are 
cheap. So are programmable calculators, 
Anyone offering a small computer-based 
time-sharing system must offer it at a per 
terminal cost below the cost of an indi- 
vidual small computer, or below that of 
the individual programmable calculator, 
at the small end of the spectrum, Similar- 
ly, both systems must have a per terminal 
price at least competitive with that offer- 
ed by the time-sharing utility. 

The most often quoted per terminal 
cost for small computer time-sharing is 
$5,000. That is to say, the small number 
of terminals interfaced to a program- 
mable calculator will cost about $5,000 
each, as will the large number that can be 
interfaced to a single language, small 
computer-based system and the even larg- 
er number that are available in the multi- 
purpose minicomputer-based system. 


Priced the Same 


Since minicomputer time-sharing is pric- 
ed about the same as the time-sharing 
utility’s terminal, the question is why 
would anyone want it when they can get 
that terminal for the same price? The 
answer is versatility, If an application 
involves pure arithmetic, the shared pro- 
grammable calculator might do the job 
better. Here, several persons share a cost 
that amounts to an electronic slide rule, 
The disadvantage of this system is that 
calculators are hard to program, often 
requiring an extensive knowledge of ma- 
chine and assembly languages, Also, there 
is no program sharing and no program 
storage. 

The single-language system or “‘supercal- 
culator” makes use of far more easily 
learned languages like Basic or Focal. Not 
only do these languages allow for number 
manipulation but also permit the use of 
letters to make words, 

Calculation is more efficient because 
numbers and words are used, Longer 
programs can also be written, but, the 
size of the problem to be solved is 
limited, and there is no on-line program 
storage. The key advantage is the simple 
language. 

The multi-language, computer-based 
system leaves the limitations of the cal- 
culator and “supercalculator’’ behind, It 
permits considerable on-line storage and 
the execution of long programs, It is 
often used for the same reasons as the 
other systems but on a higher level, as 
well as in totally different applications. 
These systems take their lead from large 
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time-sharing systems, providing as much 
as possible the same capabilities. The 
major differences are program execution 
time, the ability to handle very long 
programs and large amounts of data, and 


James D. Bailey is a 
marketing specialist 
with the Digital 
Equipment Corp. He 
is responsible for sales 
support and systems 
design of the com- 
Pany’s TSS/8 com- 
puter-based, 
time-sharing system. 





limits on the number of users to about 
16. These systems are often purchased to 
complement an existing batch-processing 
computer, 

Perhaps the device around which the 
first two systems are built would better 


be called a computer than a calculator, 
and the central device of the minicompu- 
ter a logic system for lack of a better 
term, In the first two systems, the central 
device computes, This is not so in the 
third, Perhaps we can illustrate this by 
using education as an example, The cal- 
culator and “supercalculator” are more 
than adequate for teaching mathematics 
and computer programming. Here, the 
student must prove he knows algorithms 
or algebra, so he literally teaches what he 
knows to the computer. 
Applications Will Expand 


As more people discover the existence 
of minicomputer time-sharing, its uses 
will expand, Primarily, these will be 
convenience-type applications, the kind 
that do not require a computer and could 
be done on large systems if the price were 
lower. Today, it is possible to offer 
computer time for $3 to $4/hr, and 
future prices will be lowered to $1 to 
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$2/hr, 

Because future minicomputer time-shar- 
ing system prices will come down, the 
result will be more intelligent students 
entering college and better prepared col- 
lege graduates entering the business 
world, Businesses will make much more 
liberal use of the computer due to sys- 
tems like these. Many will take the 
attitude that they cannot afford not to 
have a computer terminal for every tech- 
nically-oriented employee, And, the com- 
puter will enter the home on a larger scale 
than ever before, 


While the roles of the small and large 
computer-based, time-sharing systems will 
continue to differ, they will become 
closely associated. The large computers 
operated by time-sharing utilities in the 
years ahead may no longer “talk” to 
terminals at all, Instead, they will be 
interfaced to minicomputer time-sharing 
systems. 





“Keep your competitive edge” 


_Now even a small business organization can gain and maintain a competitive 
advantage through sharper management practices. Mini-Comp’s customized 
management-information systems provide the means! With a Mini-Comp 
management information system, all department and branch operations can get 
instant access to the latest, most accurate, most complete information available... 
in order to make the decisions that you depend on for success in business. 
Mini-Comp management information systems are so flexible and adaptable they can 
take almost any form you want them to. Each one of our integrated problem-solvers 
serves many persons simultaneously .. . freeing them from tedious detail so that 
they can do what you really pay them for! A Mini-Comp system is easy to use and 
speaks your language. That it’s a computer is only incidental. For it’s nota 
confusing, complex computer that takes a technician to run. It is strictly 
user-oriented! The reason for this is that we didn’t set out to build the world’s 
best computer system . . . only the one that is best for you! So we 
haven't been too proud to use the other computer company. The result 


is a tight-money computer that pleases comparison shoppers 


... and really knows how to cope with competition. 
To find out what a Mini-Comp system could do to 
improve your competitive position, just call... 


mini-comp, inc. 


Two Mercer Road, Natick, Ma. 01760 


Telephone (617) 235-5015 
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By Philip C. Davy 
Special to Computerworld 


The minis are on the move, but 
what are the implications for 
users of business data proces- 
sing? 

In the next five years the busi 
ness applications for minicompu- 
ters will be an order of magni- 
tude greater than all others. And 
there are some very good rea- 
sons. 

The need for automation in 
general business and accounting 
operations has begun to dawn on 
the small businessman 
($500,000 to $10 million). He 
must often. compete with larger 
firms which have tremendous 
resources and purchasing power, 
and are much more efficient 
because of the extent of their 
automation. 


Turning Tide 


The image of the computer 
monster in the multi-hundred 
thousand dollar bracket has in 
the past intimidated small busi- 
ness management, which has had 
to compete by virtue of greater 
mobility, more service, and the 
convenience of a nearby loca- 
tion, But the tide is turning. 

The torrent of publicity on 
minicomputers, the proliferation 
of computer seminars for man- 
agement, and the powerful mar- 
keting techniques of some of the 
mini-makers are beginning to 
have a profound impact on John 
Q. Small. 

Add to this the fact that he is 
required to keep elaborate rec- 
ords by force of law, and must 
perform unreimbursed account- 
ing functions for local, state and 
federal agencies, and it spells 
motivation with a capital “M.” 

Then the inventory control 
dragon is beginning to breathe 
smoke in his face, as technical 
advances geometrically spawn 
new generations of products and 
services, 


Irreversible Trend 


Net effect? The word is getting 
around in small business circles 
that you have to have a compu- 
ter to survive, 

But with it is coming the real- 
ization that the computer may 
not take up much more space 
than a typewriter and its stand, 
and that the cost can be amor- 
tized in a few years. This mes 
sage, and the technical reality 
behind it, have established a 
trend which will not, and can- 
not, be reversed, 


Nature of the Beast 


The potential users of mini- 
computers form a broad-based 
pyramid divided into five levels. 
The top segment of the pyramid 
includes large companies, and 
the bottom represents the small 
est firms. At the top is the group 
which now uses large EDP sys 
tems, The next level down uses 
small EDP systems. 

The third segment includes 
firms which use unit record 
equipment. On the fourth level 
are the users of accounting ma- 
chine systems, both electronic 
and electromechanical posting 
and billing equipment. 

At the base of the pyramid, 
comprising the largest propor- 
tion of the potential users, are 
those firms which are using man- 
ual bookkeeping methods, pos 
sibly with some assistance from 


independent bookkeeping and 
accounting services. 

Any of these levels might use 
service bureau assistance. But 
operating with a service bureau 
can include drawbacks and diffi- 
culties. 

® Security of data. Few firms 
are happy about allowing confi- 
dential operating information to 
get out of their hands. 

@ Changes to procedures, Few 
outside services tailor their pack- 
ages to the customer’s operating 
methods, and adaptation tends 
to be all the other way. 

® Loss of convenience, Data 
delivered to the service bureau is 
not available for reference and 
analysis while processing is un- 
der way. Several days may be 
required for turnaround, 


Time- Sharing 


Time-sharing may be able to 
eliminate some of the problems 
of using an outside service bu- 
reau, However, time-sharing serv- 
ices are not without their own 
problems. 

® Terminal equipment short- 
comings. Teletypewriter termi- 
nals are not well suited to busi- 
ness data entry and printing 
operations. 


® Communications volume. 
The sheer mass of business data 
to be transferred can cause com- 
munications costs out of propor- 
tion to the services gained. 


@ Wrong emphasis, Most avail- 
able time-sharing services are 
oriented toward scientific and 
engineering applications, 

The implication here is that, 
with their present orientation, 
and with existing terminals, the 
time-sharing services are not go- 
ing to make mighty inroads on 
the business data processing 
scene, 


Enter the Minis 


It’s significant that the mini- 
computer can fit anywhere for 
the user, At the top of the 
pyramid it can function as an 
intelligent front end, or satellite 
to a large-scale system, 


At the next level it will, if 
sufficiently modular, be directly 
competitive with the smaller 
EDP systems, Continuing down, 
it can also effectively supplant 
both unit record and accounting 
machine systems in their present 
forms. 


Mini and T/S 


However, time-sharing services 
need not regard the minicomput- 
er as an enemy. Some recently 
announced systems even employ 
the mini as a remote batch ter- 
minal processor, Terminal pro- 
cessors promise to be very effec- 
tive in reducing system costs by 
virtue of their buffering, format- 
ting, and editing talents, 


The “intelligent” terminal pro- 
cessor itself can time share its 
facilities and control several in- 
teractive terminal devices, Thus 
these types of minis may open 
up profound new business possi- 
bilities to the time-sharing peo- 
ple, by giving them a terminal 
which meets a wider range of 
applications. 

On the other hand, the non- 
computer accounting systems 
are definitely crossing swords 
with the minis, The amount of 
human intervention required 
when using unit record equip- 
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Business Applications for Minis Will Keep Growing 


business, and in particular the 
price requirements of small busi- 
ness, must employ a sophisti- 


ment and the electronic account- 
ing machine (EAM) system ap- 
proach make them highly vulner- 
able to this mini competition, 
since the errors in the system are 
directly proportional to the 
number of operator functions 
performed, 
If the volume of work in- 
creases, a firm has to add an- 
other $8,000 to $20,000 ma- 
chine, Each machine only han- 
dles so many forms and records 
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cessor and allied 
systems. 
a day, so identical units have to 
be added to expand capability. 
If there are several different 
functions to be performed, sepa- 
rate machines may be required. 
Contrast this with, say, a 
$20,000 minicomputer system 
with a small CPU, 4K magnetic 
memory, paper tape reader or 
inexpensive magnetic tape unit, 
and an interactive form printer. 
System throughput can be 
doubled merely by adding a sec- 
ond interactive printer for a frac- 
tion of the system cost. With 
additional work stations the sav- 
ings increase proportionally, 
Additional user programs can 
allow multiple stations to be 


processing a number of separate 
jobs without interference. 

In a system organized around a 
general-purpose CPU any of the 
user stations can be accessing the 
same data base (e.g. customer 
and inventory files), or using or 
building a file in common with 
other operators. 


Unit Record 


The same realities impinge 
upon the unit record systems. A 
large degree of human interven- 
tion is needed to handle the 
cards, load the machines, and set 
up new programs. Storage re- 
quirements for a very large data 
base can be expensive. In a 
nutshell, the cost-performance 
characteristics of the minicom- 
puter are so much better than 
either the EAM or unit record 
systems that, despite the screams 
of pain which will ensue, they 
will become obsolete. 


Mini Design, Maxi Market 


Not all minis are suitable for 
business DP users, In fact, few 
are, because they weren't de- 
signed with the parameters of 
the business application in mind. 

The first consideration is that 
accounting, from business to 
business, is about 80% alike, and 
20% different, Every business 
sends out invoices, pays taxes, 
has a payroll, etc. These func- 
tions differ mainly in the for- 


mats, and in the kind and 
amount of detail involved. 
Therefore the minicomputer 


which will meet the needs of 
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cated programming approach 
which is standardized in the 
main, but which can be custom- 
ized on the periphery. 

The software must thus be 
modular in concept, and must be 
available in “packages”? which 
can be assembled to suit specific 
tasks. 

Beyond this, such features as 
time-sharing, multiprogramming, 


and the designation of jointly, 


accessible files require an ad- 
dressing structure in the mini- 
computer that rivals the features 
of large-scale processors. In par- 
ticular, relative addressing must 
be implemented in the hardware 
to allow dynamic program relo- 
cation. 

Although any general-purpose 
computer. can be programmed 
for any sequence of operations 
that can be completely specified, 
many conventional minicompu- 
ter features and hardware facili- 
ties are not especially adapted to 
the business data processing en- 
vironment. 

Staying Afloat 

The minicomputer field has 
been described as “explosive,” 
and “chaotic.” The number of 
manufacturers of small compu- 
ters has grown tremendously in 
the last two years (now esti- 
mated to be around 70). 

Fortunately, applications areas 
have grown just as fast, allowing 
small firms to get a toe-hold in 
the market. 


Software Opens New Worlds for Minis 


By Allan Whittaker 
Special to Computerwurid 

A computer user today recog- 
nizes that the performance of 
hardware is not the best measure 
of how well the computer sys- 
tem will solve his application, 
Since software is required to 
instruct the computer, a more 
important criteria for the success 
of his computer installtion is 
how efficiently the manufactur- 
er’s supplied software coordi- 
nates the hardware components, 
Today, real-time executive 
software systems are opening a 
new world for the small com- 
puter simply because the users 
recognize that the application of 
any computer system to solve a 
problem represents a dollar in- 
vestment from which an opti- 
mized return is to be expected. 
The return on investment is 
maximized when the computer 
resources, mainframe and pe- 
ripheral, are operated to their 
fullest capacity. 

And the real-time executive 
software systems are: 


@ Helping the user to extend 
more easily the basic computer 
system to his particular applica- 
tion — both today and as his 
application grows in the future. 

@ Enabling more people within 
the same organization to gain 
the benefits from the same small 
computer installation. 


The application of computers 
to perform a singular function, 
€.g., communications controller, 
peripheral processor, is a seg- 
ment of the marketplace that 
has been enhanced by the emer- 
gence of the minicomputers. The 
price of minicomputers is such 





failure to utilize its full 
capabilities represents a small 
loss of return on investment, 
and, therefore, is not a major 
concern of its users. 


that 


Foreground, Background 
While 


some minicomputers 
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provide adequate capacity for 
real-time data acquisition and 
control (foreground), their sys- 
tem software does not usually 
provide the resources necessary 
for data processing activities 
(background) concurrent with 
the real-time acquisition and 
control, 

The ability to perform real- 
time acquisition and _ control 
while accomplishing program de- 
velopment on a _ time-available 
basis represents a larger sphere 
of small computer applications. 
Computer manufacturers have 
responded with operating sys- 
tems that allow background 
operations to occur concurrently 
with foreground processing. 


In a  foreground-background 
operating environment, the fore- 
ground processing occurs when 
an external event commands the 
computer, i.e., an interrupt oc- 
curs. Background operations oc- 
cur when there aren’t any inter- 
rupts requiring processing. 


Foreground program implemen- 
tation, therefore, requires hard- 
ware. 

Additional hardware is re- 
quired if the data analysis must 
be separated from the real-time 
acquisition in order that other 
real-time acquisitions can pro- 
ceed without interference. Due 
to the dynamic nature of real- 
time foreground interrupt, con- 
trol instructions, e.g., enable, 
disable, arm, disarm and trigger 
interrupt, appear in the com- 
puter instruction repertoire. 

Processing of interrupts by a 
foreground-background operat- 
ing system is usally achieved via 
interrupt control software. 

When an interrupt occurs, a 
process known as “context 
switching” occurs. In minimal 
form, “‘context switching” over- 
head involves: 


@ Recognition of the interrupt 
by the operating system. 


@ The CPU operating environ- 
ment and executive status of the 
program that was in execution is 
saved in a pushdown list. 


@ The program that is to re- 
spond to the interrupt is located 
and placed into execution. 


The use of real-time executive 
software systems with small 
computer reflects the growing 
sophistication of the users, who 
recognize the need to get opti- 
mum return from their com- 
puter system resources. They al- 
so reflect the highly reported 
trend of users investing more 
dollars in peripherals and soft- 
ware than in central processing 
units. Most important, it opti- 
mizes computer usage today. 















Attention 
Minicom 


No mini computer has ever enjoyed 
choosing a printer. 
Mainly because there have never 
been any appropriate printers to 

| choose from. 
| On the one hand, there were little 
typewriter-type printers that were much 
too slow for high-speed mini computers. 

And on the other hand, there were 
big superspeed printers that were 
designed for big superspeed computers. 
And they were much too expensive for 
mini computers. 

Those were the choices. 

And if the mini computer didn’t like it, 
itwas “Sorry, pal, take it or leave it.” 

Not much fun. 

So if you’re a mini computer, you'll 
be glad to know there is now a printer 
that was designed specifically for you. 

It’s not too slow. It’s not too 
expensive. It’s exactly right. 

So rejoice, mini computers. 

Rejoice. 





Nortec 200 is 132 columns, prints at 200 lines per minute, produces crisp type on up to 6 copies. The entire unit, with all electronics including buffer 
controller, easily interfaced with any computer, is as low as $6000 in large OEM quantities. It’s just a little larger than an electric typewriter. The $6600 
price includes these standard features: |1BM-compatible vertical format unit, aan tae ae yoke assembly for easier forms loading and ribbon Cae 
self-test feature for testing electronics and mechanism. Nortec Computer Devices Inc., a C+T Company, Southboro, Massachusetts 01772, 617-481- ; 
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Mini Systems Increase Quality of Processing Plants 


By Gerald E. Mahoney 
Special to Computerworld 

To meet the ever increasing 
requirements for better product 
quality, economical plant opera- 
tion, and increased production, 
processing plants are being 
equipped with a greater amount 
of instrumentation and a high 
degree of sophisticated control 
devices. 

Small in comparison to more 
widely publicized real-time in 
other fields, the process control 
small computer systems have 
been in existence for only a 
dozen or so years, Yet, they 
have acquired a degree of sophis- 
tication that is not only astound- 
ing in view of the apparently 
small size of CPU used, but 
impressive in their rapid employ- 
ment by processing industries. 

Process control computer 
systems sample tens, hundreds, 
or even thousands of process 
measurements in seconds 
measurements such as flow, tem- 
perature, pressure, liquid level, 
and chemical composition. Dis- 
crete inputs, representing the 
on/off status of hundreds of 
valves, pumps, or other pieces of 
equipment are also sensed, Data 
is monitored to determine that 
they are within the prescribed 
limits. If not, special action is 
taken, either in the form of 
alarm displays or corrective con- 
trol action, or both, 


Control Functions 


Control functions range from 
relatively simple corrections pro- 
portional to the difference be- 
tween measurement and a refer- 
ence value (called set point) to 
complicated, multivariable con- 
trol laws based on mathematical 
models of process behavior. 

Control functions are often ar- 
ranged in hierarchies, with the 
simplest and most frequently 
executed operations at the low- 
est level, and increasing in com- 
plexity on succeeding levels. The 
uppermost level can, for exam- 
ple, deal with overall through 
put of a plant on an optimum 
basis with respect to value of 
products. 

Changes in control parameters 
can be directed downward, Con- 
trol outputs from the process 
control computer system can be 
set-point changes directed to 
analog controllers, or the func- 
tions of the analog controller 
could be performed by the com- 
puter system which would send 
valve position commands, The 
latter mode of operation is 
known as direct digital control 
(DDC). 

Sh order to provide plant oper- 
ating personnel with information 
on process conditions, and to 
permit intervention by process 
operators, extensive man/ 
machine communications facili- 
tfés are supported by the process 
centrol computer systems. 


In addition to conventional 
computer peripherals, special 
display panels and keyboards are 
provided to allow callup and 
presentation of data and param- 
eters as well as foolproof entry 
of set points, laboratory data, 
equipment status information, 
and many other parameters. 

In addition to control func- 
tions and related process opera- 
tor communications, a primary 
function of process control com- 
puter systems is to provide infor- 
mation to plant supervisory per- 
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sonnel and process engineers. 
Process performance evaluation, 
production reports, and con- 
sumption of materials and utili- 
ties are computed and reported. 

New control strategies may be 
tried and evaluation data may be 


gathered and logged. Mainte- 
nance of process equipment may 
also be scheduled with the aid of 
the computer system. 


Process Control Software 


Standard software support for 
a process control computer 
system consists of an extensive 
library of programs. A real-time 
operating system is the heart of 
the software. Such an operating 
system provides a multiprogram- 
ming environment with —fore- 


ground and background modes 
of operation. The read-time serv- 
ices furnished by the operating 


system include the handling of 
interrupts generated by contend- 
ing process input and output 
equipment, timing, program 
scheduling on a time or event 
basis, and core and bulk memory 
management. 


Since process control computer 
systems are intended to operate 
24 hours a day seven days a 
week, additions or modifications 
to operating programs must be 
made on-line, and without inter- 
ference to the process control 
functions. 


Therefore, program prepara- 
tion and checkout facilities are 


offered as background opera- 
tions on a time shared basis with 
real-time programs operating in 
the foreground. 

The program preparation facili- 
ties include an assembler, a For- 
tran compiler (which also han- 
dles special statements to permit 
access to process data by appli- 
cations programs written in For- 
tran), source program editors, 
linking loaders, and subroutine 
libraries and utilities. 

Finally, the standard software 
includes applications programs 
to support the data acquisition, 
control functions, and operator 
communications tasks. 
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Microprogramming Offers More Functional Capability 


By Charles L. Mathis 


Special to Computerworld 


Microprogramming is today’s 
buzz word of the computer in- 
dustry, and like many buzz 
words, there isn’t universal un- 
derstanding of the term. The 


management within the large 
companies is frequently con- 
fused over microprogramming 


and its relationship to the con- 
ventional, sequential logic design 
and the conventional program- 
ming techniques, 


Microprogramming provides a 
tool that falls between the two 


extremes of implementing com- 
plex functions using integrated 
circuits, which is the most ex- 
pensive approach, and high-level 
languages, which are the lowest 
cost, lowest performance ap- 
proach, 


Definition 


The term microprogramming, 
as used in this article, refers to 
vertical microprogramming. This 
technique involves microinstruc- 
tions which perform one arith- 
metic or control function for 
each instruction executed, the 


type of microprogramming used 


Now there’s 


by most small processors, such 
as PDP-8, SuperNova, and 
Hetra’s computer series, 

The distinction between As- 
Charles L. Mathis is manager 
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sembly Language programming 
and vertical microprogramming 
is difficult to specify (the hard- 
ware is more complex for As- 


a better way. 


Our new DOS brings 
batch processing costs 


down to 


$765 a month. 


If you've been hanging on to old-fashioned ways because 
you thought a computer was too expensive, think again. 
Our new Disc Operating System brings the cost of 
computation and general purpose processing right down 


to where your budget lives. 


With our new DOS, you'll easily create, check out and 
run your own programs. Use it for scientific calculations, 
business-accounting functions, information retrieval, 


inventory control, school administration - 


solving of all kinds. 


in fact, problem- 


Anyone who can poke a typewriter key or pencil-mark a card 
can use our DOS. Because the assembly (or compilation), 
loading and execution of your programs are under the 
control of a teleprinter keyboard or batch input device. 


On the other hand, if you're already batch processing 
with another system, give this a thought. Our DOS can 
probably do everything you're doing now 


for about half the cost. 


Because both the software and the hardware are fully 
modular, our DOS accommodates the needs of many differ- 
ent applications. Lets you vary the number of input/ 
output devices. Add more core memory. Use a card reader 
as well as teleprinter. Add a line printer, paper tape punch, 
photo reader and magnetic tape. Other advantages include 
software protection and program segmentation. Plus 
automatic program retention so your programs can 


be easily reused. 


Our basic DOS includes an 8K computer with direct 
memory access, 2.4 million-character disc, one teleprinter 
and one high-speed paper tape reader. Price is just 
$35,600. Or $765 per month on a fivé-year lease. And it's 
upward expandable for your future needs. 


Get the full story by calling your local HP computer 
specialist. Or write Hewlett-Packard, Palo Alto, California 
94304; Europe: 1217 Meyrin-Geneva, Switzerland. 





HEWLETT Y PACKARD 


DIGITAL COMPUTERS 


sembler Language instructions). 
One distinction that is common 
is that the vertical type microin- 
structions are generally fixed- 
length instructions, which are 16 
or less bits in length. This fits 
the IBM 360/25 microinstruc- 
tions as well as many other 
machines, 

The microinstructions general- 
ly have faster execution times 
than Assembly Language instruc- 
tions. Frequently, a 10-to-1 per- 
formance improvement can be 
achieved over an Assembler Lan- 
guage pregram when the func- 
tion is microprogrammed on the 
















same machine. 

Conventional, sequential logic 
design is generally implemented 
using counters to decode control 
gates, These counters are regular- 
ly stepped by the processor to 
provide sequencing through a 
series of logical steps. This tech- 
nique is generally used to imple- 
ment the hardware in most 
computer systems. 

The significance of micropro- 
gramming is that its use in a 
computer system greatly reduces 
the system’s conventional, se- 
quential logic complexity and 
cost. (Many microprogrammed 
processors can do the basic func- 
tions provided by the IBM 
360/95, at a fraction of the 
cost.) 

Performance is Important 

The first factor to weigh when 
considering whether to imple- 
ment a logical function using 
conventional hardware design 
techniques or microprogram- 
ming is performance, If speed of 
execution is the most important 
factor and cost is considered 
secondary, then the use of con- 
ventional, sequential logic design 
techniques to implement the 
function is appropriate. 

Many cases exist where the 
cost of optional performance of 
a function cannot be justified 
because the customer is not will 
ing to pay the cost, or the 
system has other bottlenecks 
which justify using an approach 
that costs less at a lower per- 
formance level. 

The next item of interest in 
evaluating the use of micropro- 
gramming is changeability, Gen- 
erally speaking, the modification 
or addition of functions to a 
machine using conventional 
hardware design techniques is 
very clumsy, time-consuming, 
and expensive. 

Microprogramming machines, 
on the other hand, can have 
changes or additions of new 
functions quite easily, The de- 
sign of the change is a little more 
tedious than conventional As- 
sembler Language coding. 

Another item to be considered 
in the comparison of sequential 
hardware logic design to micro- 
programming is that of complex- 
ity. If the function to be imple- 
mented is very complex, it is 
very difficult to implement such 
a function using conventional, 
sequential logic design - tech- 
niques because of timing consid- 
erations, logical combinations, 
and the design coordination in- 
volved, 

Microprogramming, on the 
other hand, presents an imple 
mentation technique that re- 
duces in magnitude the above 
problems. 

In many cases, the design can 
be done by a programmer not 
familiar with the intimate details 
of the computer’s hardware, and 
in the case of Hetra’s microin- 
structions, he has no timing 
problems to consider other than 
the over all system performance, 

The last item is machine cost. 
Initial implementation cost 
may-not be material if thousands 
of units are to be manufactured, 
When there are only a few units 
to be built for special purpose 
applications, then the micropro- 
grammed machine will generally 
provide a less expensive product. 

Where thousands of unjts are 
to be manufactured, the product 
cost becomes a key item. 
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Manufacturer Product Tests Give Minis Optimum Use 


By Armando E. Cuesta 
Special to Computerworld 


From car transmissions to heart pacers 
and electronic modules is the wide range 
of products being tested today by mini- 
computers in manufacturing plants for 
real-time quality control certification, 
The testing of hundreds of different 
products on production lines represents 
probably the fastest growing area of 
real-time minicomputer applications. 

This extended scope is possible due to 
the variety of system oriented configura- 
tions supported by many computer sup- 
pliers. 

Hardware is, however, only half of the 
story. The implementation of such sys- 
tems requires the availability of a pro- 
gramming system capable of supporting 
disk or tape based systems. General pur- 
pose real time executives have satisfied 
this requirement providing a solid founda- 
tion for the user’ to build upon his 


specific application. 

The manufacturing test field has grown 
at a rate exceeding any other field of 
process applications. 

The speed and reliability of today’s 
computers make possible the sharing of a 
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single computer among a number of 
production lines. Multiple test stands 
share a single computer attaining a com- 
bined throughput very close to the maxi- 
mum throughput of the individual test 
stands. 

This is possible because mechanical han- 
dlers and instruments have response and 


FOR 
MINIS 





settling times so high compared to the 
computer that overlapping of test opera- 
tions provide optimum computer utiliza- 
tion. This operation also provides a com- 
mon data bank which can be utilized as 
feedback information to production lines 
when a failure trend is detected by the 
test system. 


Some of the spare time can be utilized 
to run batch jobs such as Fortran com- 
pilations, assemblies or scientific pro- 
grams. Present ‘real time executives’ are 
designed to support such operations. 


An electronics company in the Midwest 
is utilizing a mini system to test 100% of 
its electronic modules and cards and to 
generate diagnostic data. The accumu- 
lated test data is stored in disk and 
retrieved periodically by data analysis 
programs which detect production trends 
and generate management and engineer- 
ing reports on the status of the produc- 
tion line. 

The system is also used by engineering 
personnel to design new electronic mod- 
ules and to simulate their operation be- 
fore the modules are built. 


Terminal Minicomputers Bring 


‘Large Computers’ into Offices 


By Theo L. Fox 


Special to Computerworld 
Minicomputers with communications 


MACROBIT is a real, bona fide, operating, trustworthy, loyal 
and obedient assembler designed specifically for 
minicomputers. And it’s complete in 8K bytes with 

macros, relocation, floating point, common, one, two or 
three pass operation, conditional code generation, symbolic 
interprogram linkage, loader and all those good things. 


Hard to believe? Look. 


General Automation SPC16 
General Automation 18/30 
IEC 1010 
XDS 92 
Interdata 3 
IBM 360 
MAC 16 
DataMate 16 
Sigma 2/3 
PDP 7/9/11 
Bailey 855 
Tempo 1 


Programmatics is that minicomputer software company. 
FORTRAN. Sorts. Flow charting. What have you. 
Programmatics would like to do it for you. In a small way 


We have a complete explanation of the MACROBIT system 
lf you want it, all you have to do is ask. 


PROGRAMMATICS 


INCORPORATED 


a subsidiary of Applied Data Research, Inc. 


11661 San Vicente Bivd., Los Angeles, Calif. 90049 / 213/826-6503 





capabilities may very well be the most 
significant contribution to the continued 
health and growth of small- and medium- 
size business. 

Although they may vary in size and 
capability, these minis can bring the 
power and speed of a large computer into 
any office or plant at a reasonable cost. 
The small businessman can then enjoy the 
same sophisticated data processing sys- 
tems used by giant corporations through 
communicating directly with a large cen- 
tral computer system. 


From Basic to Computer 


Two classes of terminals exist today. 
Most common is the less expensive and 
less featured basic terminal, used simply 
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as an input/output device to a computer. 
But the most important, full-of-potential 
terminal is a minicomputer, used to pre- 
pare data before and after transceiving. 

The basic terminal is equipped only 
with transmit and/or receive capabilities, 
usually a keyboard and a variety of 
input/output peripheral devices. 

Usually, elaborate software is required 
for the central computer because the 
terminals require a specific line discipline, 
a specific baud rate, and rigid message 
formatting. If it malfunctions, it has a 
tendency to drop information, 

In early telecommunications, the user 
had no choice but to accept the basic 
terminal if he required an on-line system. 

Today, the terminal computer has alter- 
ed the entire data communications field. 
It contains the same options as the basic 
unit without many of its disadvantages. 
Although all user problems have not been 
solved, this mini means the user is no 
longer required to build his system 
around a rigid device. 

The terminal minicomputer can com- 
municate with larger computers or other 
terminals and prepare messages, necessary 
calculations, editing, and formatting, 


Through program control, it can also 
assist the operator in message develop- 
ment, performing such functions as check 
digit verification, product number assur- 
ance, quantity-price calculations, and 
many other arithmetic or algebraic ma- 
nipulations, 

Plus, it can handle page formatting on a 
hard-copy device or CRT, as well as 
message formatting such as zero or blank 


suppression, field alignment, manipula- 


tion, and verification, 

The result of this expanded capability 
of the terminal computer is reduced 
processing time required at the central 
computer, less programming of the cen- 
tral computer, and a reduction in line 
charges. 
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A message to systems designers 
Interested in a higher retum on investment 
IN business onented applications. 


Have you tried to design a low cost 
business oriented system with a 
scientific computer? Nearly impossible, 
isn’t it. You have to use a large 
amount of core for all those 
subroutines. And you become 
completely frustrated with the 
complexities of overall format changes. 
Disappointing development, 
production and maintenance costs 
compound the problem. 

ATRON offers a better tool for the 
job — the 501 Datamanager. A mini 
priced computer specifically 
architectured for business oriented 
applications. Its use can mean the 
lowest system cost for you and lowest 
cost of ownership for your customers. 

The KEY is in the architecture ... 
truly ““compiler-level hardware” ...a 
practical blend of hardware and 
software. 


The architecture of the Datamanager 


Concurrent Operation for inputting 

and outputting data under hardware 

control, with... 

execution of high level, variable 

address, Macro instructions, 

which manipulate... 

Variable Length units of DATA, 

which are defined by... 

Data Descriptors in memory. 

An extensive !/O capability is 
provided to handle large volumes of 
character strings. Separation of 





Data from Data Description eases 
programming changes (particularly 
data formats). It’s truly .. . “compiler- 
level hardware”’... including 

decimal arithmetic. 


Your programming advantage 


ATRON provides an assembler 
operating on IBM 360 DOS or on a 
501 Datamanager configuration. The 
assembler, in combination with the 
501 ‘‘compiler-level hardware”, 
provides the programmer with a high 
level language capability. 

Your cost of program development, 
modification and maintenance is 
minimized, because the memory 
required per function is very low. 
Compare it! You'll find it keeps 
hardware costs down. 


Your peripheral advantage 


The 501 Datamanager peripheral 

availability includes: 

e low, medium and high speed 
Printers 

e low, medium and high speed 
Communications 


half or full duplex 
synchronous or asynchronous 


Ww 


ATRO 





e magnetic Tape 
e Disc 


e low, medium and high speed 
card Readers 


e TTY or CRT 


Multiplexing of multiple input/output 
stations such as Selectric, TTY, CRT, 
etc. are also accommodated. 

If your design includes specia/ 
devices for dedicated systems such as 
OCR, cassette systems, or microfilm 
type applications, you will find the 
501 a particularly versatile element 
for your system package. 


Your availability advantage 


The Datamanager is available and 
being delivered now. We can 
accommodate your selection of 
memory and !/O capacity, available 
interfaces and/or communications, 
with or without cabinetry and console. 

We design for reliability. And we 
can substantiate the results. 

We provide special device interface 
engineering or assist you as needed 
to do your own. 

If you are looking for a higher 
return on your investment, call us. 
We'll see that you get complete details 
about Atron and our products. 


A 


THE ATRON DATAMANAGER 


It minds your own business 





ATRON CORPORATION 1256 Trapp Road, St. Paul, Minnesota 65118 + (612) 484-0180 
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Minis to Score Big Improvements With Peripherals 


By Don Strong 


CW Supplements Editor 


Like a veteran, 5-ft, 7-in. relief pitcher 
up on waivers, today’s minicomputer is 
small only in size and price. 

As the journeyman reliever improves his 
effectiveness by simply adding a new 
pitch or two to his repertoire, so can the 
minicomputer, through the use of periph- 
eral devices, evolve from a process con- 
troller to a small but dedicated system 
able to take over the tasks previously 
relegated to batch processing on a large 
system or to time-sharing devices. 

The fact that minisystems are feasible 
now indicates some rather big innings to 
come for terminals and related items. 


According to Roger E. Bremer, presi- 
dent of Data Trends, Inc., “‘The dollar 
volume of shipments in this EDP area is 
growing at a rate of nearly 20% annually. 

“Studies of EDP equipment outside of 
heavy hardware and mainframes indicate 
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that shipments by U.S. companies in 
1972 will amount to $7.7 billion, out of 
an industry total of more than $12.5 
billion, exclusive of software and serv- 


ices.” 
Minisystem is Key 


Bremer predicts that because the mini 
computer with peripheral equipment de- 
signed to maximize its potential con- 
tinues to open new and broader avenues, 
in two or three years it will have brought 
EDP into the day-to-day service of thou- 
sands of customers who until now, have 
merely said ““we’re thinking about it.” 

The key to this advance, he feels, is the 
minisystem, built around a minicomputer 
using terminals, printers, etc. Bremer also 
sees the most successful minicomputer 
application as that which is tailored to 
meet a specific need. 

“The tools are at hand for perfecting 
and marketing minisystems for thousands 
of medium and smaller businesses,” he 
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said, ““Lower cost components, and disk 
memories, for instance, can make this a 
reality overnight, The managerial skills of 
systems design companies will determine 
whether the market is realized, and how 


soon.”’ 
Echoes 


Thomas J. Reilly, president of Peripher- 
al Data Machines, Inc. feels the same way. 
He points out that as soon as the minisys- 
tems designer develops his concepts, he is 
launched onto a quest for peripheral 
devices. 

“For auxiliary storage, faster input and 
output, and data portability in a form 
compatible with larger data processing 
systems he turns to magnetic tape,” 
Reilly said, ““For random access to large 
files he seeks drums or disks. For con- 
venient communication in_ interactive 
systems he wants keyboard-displays. For 
rapid output of hard copy he looks for 
line printers.” 


See 





25 HARDWARE REGISTERS SAVE TIME ON SMALL TALK © 


Tempo i's standard hardware priority 
interrupt system responds in 2.3 micro- 
seconds. Coupled with a 325 nanosec- 
ond access time, Tempo delivers speed 
that really means something. But, that’s 
not all. For a basic price of $15,600, you 
get a real system that includes: 4K of 
memory, 900 nanosecond cycle time, 14 
hardware registers (eight general pur- 
pose), register to register operation, 
hand-shaking I/O, 4 hardware priority in- 
terrupts, 14 addressing modes, more 
than 100 hardware instructions, com- 
plete software packages including USA 


Standard Fortran IV and a macro assem- 
bier, plus an ASR 33 teletype. Tempo | 
is available in a handsome console or a 
60” high rack with room for over 12 peri- 
pheral controllers. 

Now, let’s talk about expansion options: 
memory growth in 4K increments to 65K, 
parity, multiple/divide, power fail / restart, 
Program load, up to 25 hardware regis- 
ters, multi-program feature, instruction 
trap, program flags, high rate |/O, addi- 
tional interrupts and more. Then there 
is a whole range of peripherals to 
choose from. And, if that isn’t enough, 


we can talk about our multi-processor 
configuration. 

Add it all up, and we think Tempo offers 
more than some of our % mega-buck 
friends. 

Drop us a line for more information, or 
call for nanosecond response. 


TEMP@) 


Computers » Data Communications Equipment 


TEMPO COMPUTERS, INC. 1550 SOUTH STATE COLLEGE BOULEVARD, ANAHEIM, CALIFORNIA 92806 PHONE: (714) 633-3660 
SALES OFFICES: New York, Boston, Washington D.C., Chicago, Los Angeles 


These peripherals have been available, 
Reilly stated, but their price usually 
matched the computer price. “It doesn’t 
make much sense to put a $50,000 
magnetic tape drive on a $10,000 com- 
puter,” he argued, 

Applications which 
when the inexpensive minicomputer came 
on the scene lost their attraction when 
high-priced peripherals were required. 

The emergence of peripherals, however, 
aligned in capability and price to the 
minicomputer, has made it possible for 
“the small business man to have his own 
data processing installation for his pay- 
roll, inventory control, and accounts pay- 
able and receivable. 


appeared feasible 


Mismatch of Needs 
While the minisystem negates much of 
the need to utilize service bureau or 
time-sharing services, Reilly carefully 
points out “this does not imply that the 


day of the large, powerful computer 
system is over. 
“There are many tasks,” he said, “re- 


quiring such systems or, at least, are 
much more economical on such systems. 

“In these situations, however, we often 
face a mismatch of mainframe and pe- 
ripheral speeds.” 

Reilly said both minisystems applica- 
tions — the stand-alone, dedicated data 
processing facility and the large system 
adjunct — become feasible when low 
priced minicomputers are married to low 
priced peripherals, 

Concerned with the limited 
by users of the extent of cost reduction 
taking place recently, Reilly offered a few 
examples: “‘Today, $11,000 will buy a 
600-line/min, 132-column printer, with 
all electronics, ready to plug into a 
minicomputer; or it will buy a nine-track, 
800-bit/in., 25-in./sec magnetic tape 
drive, with full blown controller, also 
ready to plug into a mini. A half-million 
bit, fixed, head-per-track disk, with con- 
troller, is available at $6,200.” 

With peripheral prices at these levels and 
still going down, Reilly concluded, “‘It is 
not surprising to witness operating or 
embryo minicomputer systems for 
credit-card verification, data concentra- 
tion, off-line printing, in-house account- 
ing, and computer-aided design.” 


Rolm President 
Predicts Mini 
Will Get Tougher 


By Don Strong 
CW Supplements Editor 


awareness 


The head of a corporation that bills 
itself as the innovator of the “‘world’s 
toughest minicomputer” foresees an in- 
creasing emphasis on rugged computers 
that can leave the office and laboratory 
environment, 

Dr. M. Kenneth Oshman, president of 
the Rolm Corp, of Cupertino, Calif., said, 
“If there is any large trend coming in the 
°70s, it will be the removal of the 
machine from the lab and taking it to the 
source of the problem. 

“Machine speeds will have lesser em- 
phasis and the big demand will be for 
more versatile, modular computers adapt- 
able to a wide variety of applications; 
rugged computers that can be applied 
away from offices and labs.” (The Rolm 
Model 1601 combines the architecture of 
a Data General Nova in a package to meet 
the environmental requirements of air- 
borne, shipboard, and ground electronic 
equipment.) 

“Plotting the growth of minicomputers 
seems to be a favorite pastime in com- 
pany boardrooms these days. But, one 
thing is quite clear. Minicomputers are or 
can be well suited to withstand the rigors 
of hostile enviroments.” 















Just 
secon 


If youre spending over 
4K monthly on time sharing, you 
can afford this second computer. 





Get in-house installation 
of the CCS 2100 for more 
dedicated inquiry. 


Here's what's in it for you: 


4 |_| 


A Second Systern—The CCS 2100 means that you can have real- 
time computing without slowing down the processing on your main 
computer system. 


Fixed Costs—The CCS 2100 Time Sharing System provides 


far better cost control than outside service costs which are 
usually uncontrollable. 


Better Performance—The CCS 2100 Time Sharing System 
will handle up to 16 terminals simultaneously with up to 60 
million bytes of on-line data storage. Conversational time 

sharing, dedicated inquiry or real time business data pro- 
cessing can all be handled well by this efficient system. 


Lower Cost—The CCS 2100 costs less to lease or buy 
out-right than to upgrade your present business com- 
puter for communications processing. Unattended 


operation means no extra operators or mainte- 
nance staff. The CCS 2100 runs by itself. 


Powerful Library and Software—The CCS 
2100 is available with a library of programs, 
and the powerful Extended BASIC Language. 

Business packages for inventory reporting, 


budgeting and cost control are all part of 
the software package. 





Isnt it time you had 


second thoughts? 
BOSTON TORONTO, CANADA LONDON, ENGLAND 
235 Wyman Street 48 Yonge Street Northdale House Expect re from 
| Waltham Toronto, Ontario North Circular Road 
Massachusetts 416-366-7643 
02154 
617-891-0210 


london NW 1 § CONSOLIDATED COMPUTER 
nglan 
Chicago Cleveland Detroit 


makers of the famous Key-Edit 
New York Philadelphia San Francisco Washington, D.C. Ottawa Montreal 





Los Angeles 
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SAVE 307 


LEASING 360 SYSTEMS 


MODELS AVAIL 
LONG OR SHORT TERM - LOWEST RATES 


Peripheral Equipment Separately Available 
2314-1 2311 2401 2415 


Contact: B. Gest 
Computer Marketing 


Associates Inc. 


20 Parkview Rd., Cheltenham, Penna. 19012 
Tel: (215) 635-6112 


We purchase 360 equipment 
ETT 
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% Hardware interface Capabilities 


Specialized services to the mini computer manufacturer 


desiring to expand the capabilities of his products 


Which would you rather have? 
Fast drop in loading . . . or 15 minutes of agony? 


words on a 4-track continu- 
ous-loop cartridge that also 
eliminates handling prob- 
lems common to paper 
tape. That’s efficiency. For 
the low price of a TP-1351 
you can’t afford not to use 
magnetic tape with your 
mini-computer. All for under 


Economics requires effi- 
ciency at low cost. Take a 
look at a Tennecomp TP- 
1351 magnetic tape unit and 
matching interface in action. 
It’s designed to eliminate 
almost all paper tape input/ 
output operations. While in- 
creasing the 


speed of pro- $2,000. That’s economics. 
—— gram assem- Write or call for complete 
Pe bly, loading, information on the Tenne- 





comp TP-1351 Magnetic 
Tape Unit and other peri- 
pheral computer products. 


data storage and 
retrieval from 10 to 20 times. 
TP-1351 stores up to 256,000 


TENNECOMP SYSTEMS we 


795 Oak Ridge Turnpike « Oak Ridge. Tennessee 37830 «Telephone 615-482-3491 
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Mini’s Educationally Oriented Software 
Helps Schools to Expand EDP Facilities 


By Edward R. McCracken 
Special to Computerworld 

Minicomputers are rapidly 
changing educational institutions 
from ‘‘computer-poor” to “‘com- 
puter-rich”’ schools. 

Now, due to the advent of 
educationally oriented minisoft- 
ware, most small colleges, junior 
colleges, and secondary schools, 
which previously lacked a com- 
puter or had a system dedicated 
to administrative use only, have 
expanded their computer facili- 
ties for instruction, However, 
further developments are still 
necessary before minicomputers 
become commonplace in 
schools. These include curricu- 
lum materials such as computer- 
assisted instruction programs, 
text books, and other support 
materials that will actually inte- 
grate computer methods into the 
curriculum. 


Categories 


Computer use in education can 
be classified into five major cate- 
gories: 

@ Computer-Science Educa- 
tion — The study of computer 
hardware, languages and oper- 
ating systems. 

@ Computer Problem Solving 
— Computer solves problems and 
develops a procedural under- 
standing of a problem solution, 

® Computer-Assisted Instruc- 


tion (CAI) — Computer interacts 
with and teaches students con- 
cepts. 

@ Administrative Data Proces- 
sing — Computer meets informa- 


tion-system requirements of the 
school. 


Edward R. 
McCracken is ed 
ucation market 
manager at Hew- 
lett-Packard’s 
Cupertino Cali- 
fornia Division, 
He was product 
manager for the 
HP 2115A com 
puter, 





@ Computer-Assisted Labora- 
tory Analysis — Computer conr- 
trols and/or analyzes results of 
laboratory experiments, 


Until user-oriented operating 
systems and languages were de- 
veloped, minicomputers were 
mainly used in the laboratory 
where the data-reduction advan- 
tages outweighed the inconveni- 
ence of assembler-language pro- 
gramming and the handling of 
paper tape for multipass compil- 
ing. 


The development of the Basic 
language at Dartmouth and its 
subsequent implementation on 
minicomputers was the first 
breakthrough for student-orient- 
ed systems. Other factors have 
been the development of small 


time-sharing systems and operat- 
ing systems which allow stu- 
dents to program on mark sense 
cards, These improvements made 
computer use easier and in- 
creased the number of students 


using a minicomputer during 
classroom hours. 
Today three major types of 


minicomputer-based systems for 
instruction exist; small dedicated 
time-sharing systems; small 
batch systems using an optical 
mark reader (with or without 
disk); and terminals connected 
to a minicomputer time-sharing 
system at another school or a 
service bureau, 

To date, well over 1,000 mini- 
computer systems have found 
their way into educational insti- 
tutions, with at least 300 more 
schools utilizing terminals con- 
nected to mini time-shared sys- 
tems. Typical examples of com- 
puter-student usage are: 

® Gavilan College, Gilroy, 
Calif. — A small $20,000 opti- 
cal-mark-reader batch system is 
used to run student programs in 
Basic language. The system is 
used in more than 10 courses in 
mathematics, statistics, and the 
physical sciences. 

® Phoenix (Arizona) Union 
School District — Secondary stu- 
dents in ten schools use termi- 
nals linked to a $100,000 time- 
shared system running Basic, 





‘Dial-A-Drill’ Scores Big With Students 


By Don Strong 
Supplements Editor 

Right now a number of New 
York kids wouldn’t give a bro- 
ken crayon or a Ron Klimkow- 
ski bubblegum card to know 
what makes the “Dial-A-Drill” 
computer tick, They’re too busy 
mastering math fundamentals via 
this unique method of com- 
puter-assisted instruction. 

Really nothing more than a 
central minicomputer, perhaps a 
modified PDP-8/1, Dial-A-Drill 
can dispatch simultaneous, indi- 
vidualized, drill and practice les- 
sons over the telephone to as 
many as 16 students [CW, June 
3). 

To the New York City Board 
of Education the program repre- 
sents an efficient way of enhanc- 
ing the learning process during 
after-class hours, It assigns prob- 
lems to each student that will be 


INTERFACES AND/OR 
INTERFACE SYSTEMS 
FOR 
Computers: 

Nova/Supernova, PDP/8, 


PDP/11, MAC-16, others 
AND 


Peripherals: 
1OMEC Disc, PEC Tape, 


Syner-Data, Infoton, 
Nortec, others 












Stand alone unit, plugs into 
computer i/O bus & periph- 
eral 










Specials on request 


DATAFACE, Inc. 


12 Wheeler Road 
Lexington, Mass. 02173 


(617) 862-8558 






neither too easy nor too hard for 
him, but at the right level to 
challenge and motivate him, 

Yet, ask the youngsters them- 
selves about Dial-A-Drill, what it 
is, what it does, and their reac- 
tions are as colorful and mixed 
as a fistful of marbles, 

To fifth-grade student Serena 
Gilliam, Dial-A-Drill lessons of- 
ten come at awkward times, 
“like when I just got out of the 
shower or when I’m eating din- 


” 


ner. 
A Second Chance 


To young Kelly Jefferson, who 
hopes Dial-A-Drill is “really a 


4 1 pera 
| | | / 
| | - : 
i\ |s@%e 
evTtTrUuy 9 AN6%} 
Cntame lS ° 02 
— i 9 oc > 
fy * 
B24 
\ vs, 
jl " 
ba : 5 
P| 
oe si ioe j 
Gl Alvarem de 


” 


machine,” the program is “just 
great. It gives us a second chance 
when we get a wrong answer.” 


Kelly’s sister, Carolina, also ap- 

preciates the program, but 
thinks the computer “sounds 
funny,” an opinion shared by 
other children. 


Rosemary Baez, for example, 
wonders how the computer’s 
voice “got so strange. I suppose, 
though, it is an artificial voice,” 
she reasons, 

Jennifer Chan, on the .other 
hand, is sure the computer 
sounds like a man, but then 

(Continued on Page S/15) 





“The computer sounds like a man, but more like a robot when it 


talks.” 


BRIDGE 
COMPUTER 
SYSTEMS, INC. 


Turnkey Systems 
Special Interfaces 
Software 


60 East 42nd Street, New York, N.Y. 10017 
555 East Boston Post Road, Mamaroneck, N.Y. 10543 — 914-968-7789 
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MSI Is Helping in the Design of Modular Assemblies 


By Nicholas J. Mazzarese 
Special to Computerworld 

Perhaps the most important 
innovation in small computer 
technology recently is the arrival 
of true modularity. 

True modularity, as discussed 
here, is the ability to add or 
remove whole sections of a com- 
puter’s elements (e.g., memory, 
peripheral devices, etc.) by sim- 
ply plugging them in or remov- 
ing them in a “Tinkertoy”’ fash- 
tion. However, when discussing 
modularity in detail, it is neces- 
sary to make a point concerning 
new techniques. New compo- 
nents techniques, such as me- 
dium scale integration (MSI), are 
not ends in themselves, but only 
can be justified as they produce 
real benefits to the user. 

Using the PDP-8/E and PDP-11 
respectively as examples, one 
uses MSI rather exclusively, 
while the other in a very limited 
way. In these machines, MSI is 
only used where it is beneficial. 
Yet because MSI is one of the 
current buzz words, it is often 
throught that the most current 
“state of the art’ applications 
would absolutely require a man- 
ufacturer of small computers to 
use MSI exclusively. 


Helps Design and Assemblies 


MSI is here, however, and 
where applicable, it is helping in 
the design of modular computer 
assemblies. Any switch to newer 
component techniques, such as 
MSI, LSI, etc., will take place 
slowly and as economics dictate, 

Modularity is perhaps the most 
important recent technology ad- 
vance in small computers. This 
in turn has been made possible 


‘Dial-A-Drill’ Big 
With Students 


(Continued from Page S/14) 


again, “‘more like a robot when 
it talks.” Meanwhile Henry 
Manns put it another way: “‘The 
computer is a man with a deep 
voice that talks very slow and 
sounds like static,” 

While reactions may differ 
about its “voice,” they agree 
on certain electronic quirks. 
According to Julia Rivera of P.S, 
171, the computer sometimes 
“calls up in a teasing mood.” 
“The only trouble I get with 
the Dial-A-Drill,” she says, “ is 
that when the computer gives 
me an example, when I give the 
answer, it says it’s wrong. He 
says, ‘What is three times three?’ 
When I do press the button that 
says nine, it says, ‘wrong, the 
answer is nine,’ It has happened 
two times already. I am happy 
that I have the Dial-A-Drill.” 


Weird Noises 


Steve Cohen of 35 East 85th 
St. has been using Dial-A-Drill 
for two years and is also happy 
with it. He says, however, 
“There are some funny times, 
Several times I press my number 
(ID number) when the computer 
says to and it makes weird noises 
or keeps on saying press my 
number,” 

Nine-year-old Elizabeth Rivera 
offers the best testimonial, “I 
like the Dial-A-Drill because it 
helps my sister and I in math, I 
get excellent in math because 
I’m in Dial-A-Drill.” 


through the development of new 
types of bus architecture, 

Previously, special purpose 
computers (such as those used in 
aerospace applications) had a 
monopoly on the type of bus 
structure that made true modu- 
larity possible, but it is only 
recently that this same design 
philosophy has been incorporat- 
ed into general-purpose commer- 
cial computers. 


The new bus techniques allow 
what is essentially the parallel 
stringing of computer subsys- 
tems. By devising the computer 
architecture this way, the addi- 
tion of more computer subsys- 
tem units or the substitution of 
new units for older ones (or 
damaged ones) can be performed 
with virtually no modification of 
the original small computer, and 
with little down time. This in 


turn implies a certain amount of 
“obsolescence proofing” of any 
computer that uses this sort of 
bus, 


Nicholas J. Maz- 
zarese is vice- 
= president, small 
mm computer prod- 
ucts, Digital 
Equipment 
Corp. He previ- 
ously did design 
work on special 
and genera! pur- 
pose computers 
# for Sylvania. 





Memory ‘Mixing’ 

Such a structure even permits a 
certain amount of memory 
|“‘mixing.’’ Small computers that 
have this sort of bus structure 
can have different types of mem- 
ory — both ROM and _ read- 
write — in the same machine. 


By utilizing a ROM section in 


The first 

integrated real time 
product distribution 
information system 
for under $2400" 

a month 


Bisi’s custom tailored 


Product Distribution System 


includes: Order entry 
- Sales statistics - Inventory 


control - Billing - Accounts 
receivable - Financial control 


Everything you need ina 


functionally modular system 
with a 120 day delivery turn key. 


Systemize and 
economize today — 


Call or write: 

Business Information Systems 
440 Totten Pond Road 
Waltham, MA. 02154 

(617) 891-6426 


Specialists in cost effective systemizing of business information 


* Based on 5-year full payout lease 


the overall memory structure, it 
is possible for a user to replace a 
portion of his computer’s main 
memory with a fixed, rather 
than an erasable, segment. This 
can be very advantageous in 
both macroprogramming and 
microprogramming, and in that 
sense it could form the basis of a 
protected memory that nonethe- 
less retains read-write advan- 
tages. 


Significant Advances 


There are many interesting the- 
oretical reasons that other forms 
of memory should replace ferrite 


memories, but the industry has 
not yet found another form of 
computer memory as reliable 
and inexpensive as the current 
ferrite core memories. 

A significant advance will take 
place when a large high-speed 





semiconductor memory is de- 
veloped, but this is not antici- 
pated immediately. 


Other potential memory sys 
tems, such as the “‘magnetic bub- 
ble” technique, are undergoing 
research, but at present they are 
too new, and the research is far 
removed from practical comput- 
er memory applications. 


Another significant advance 
has been in the area of software. 


Small computer programming 
techniques have matured re- 
markably in what has been, his- 
torically, a short time. 


Finally, one of the most en- 
couraging trends in the small 
computer field is that with each 
technological advance there has 
been an increasingly favorable 
price/performance ratio for 
small computers. 
































In our next issue, 
we're opening a new page in our life. 





Computerworld will carry a new section called ‘‘Computer Industry,” 
making us the first publication to carry all the news of interest to per- 
sonnel engaged in the design, production, application analysis, program- 
ming and use of computer systems, and in the industry that supports 
these activities. 


Computerworld now truly serves the fu// computer community. 


We will continue to cover all the news of interest to users of data 
processing equipment. Our coverage in this area has already made us 
the fastest-growing and most widely read user publication — all in 
just three short years. 


The industry is growing. And with it a need for a new media concept. 


The computer industry is now the fastest growing in America, and even 
sharper growth curves are being charted in Europe and Asia. It’s rapidly 
becoming the largest single industry in the nation and should surpass 
even the automobile industry in the 1980s. In the U.S. alone, more than 
250,000 people use 50,000 computers and data processing equipment 
for almost every conceivable type of job. 


And more advances are on the way. 


At this time, the computer industry finds itself in a paradox. It is 

at once the mainstay of the burgeoning information explosion and at the 
same time starved for information — information of all types on mar- 
keting, manufacturing, design and specialized applications. 


The information is there, but, to date, no effective medium has been 
developed to disseminate the data quickly, concisely, and accurately. 
Key developments in subsystems often go unnoticed, until too late. Market 
opportunities are missed, because they are not known. And, possibly worst 








of all, duplication abounds needlessly, resulting in wasted research 
and money. 
Our “Computer Industry” section will fill that need. 


The section will carry all of the news about subsystems used in 
computer and peripheral gear, in addition to all of the information 
about complete systems (such as terminals, memories, displays, etc.) 
offered on the OEM marketplace. 

This section will keep systems designers alert to product advances. 

It will spotlight OEM for executives (new business opportunities) and _ 
provide in-depth analyses of present markets. There will also be infor- 
mation on competitive products and where they are being sold, as well 
as all of the information on the huge government market — federal, 
state and local. 

We will also feature in-depth interviews with personnel involved in 
exploring new technologies or responsible for widening market horizons. 


All of this information will be packaged concisely, and presented in 
a timely fashion. All the news available in time to use it. 


For the first time, there will now be a publication that truly serves 

the entire range of people involved with computers and their uses — the 

full computer community. 

And “Computer Industry” will provide a new advertising outlet to 

the OEM market. 

For more information about how “Computer Industry” can help you, 

the OEM advertiser, call us here at Computerworld, Advertising 

Department (617) 332-5606. Or, contact the Computerworld 

representative nearest you. : 
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Repair Centers to Fix Purchased IBM-Built Equipment 


WHITE PLAINS, N.Y. — The 
establishment of Purchased 
Equipment Service Centers will 
enable leasing companies and 
their customers to have their 
IBM-manufactured equipment 
overhauled by IBM. 


Previously, owners of IBM data 
processing equipment were limit- 
ed to on-site IBM service or to 
the use of the reconditioning 
facilities of independent compa- 
nies. 

The service centers, the first of 
which is slated for opening in 


Los Angeles on Aug. 1, 1970, 
will be equipped to recondition, 


modify, or repair purchased 
IBM-manufactured equipment. 
A center in the New York 


metropolitan area is scheduled 
for later this year. 

Staffed by IBM’s Field Engi- 
neering Division, the centers are 
described by IBM as better as- 
sisting customers in effectively 
using IBM-manufactured data 
processing equipment by provid- 
ing them with the option of a 
physical location, away from 


their own sites, where an IBM 
system or machine may receive 
service. 

One of the functions of the 
centers will be the recondition- 
ing of purchased IBM equip- 
ment. This could include, IBM 
said, such operations as cleaning, 
lubrication, repair and/or re- 
placement of parts, and testing 
of the equipment. The installa- 
tion of essential engineering 
changes and the repainting of 
the system, including minor 
cover repairs, are also included. 


BASF Drives Compatible With 2311, 2314 


BEDFORD, Mass. — Another 
source for plug-to-plug compat- 
ible disk equipment has opened 
to the user with the announce- 
ment of the 111 disk drive and 
1014 disk system by BASF 
Systems, Inc. 

The Model 111 drive is said to 
be compatible with the IBM 
2311 unit, while the 1014 sys- 
tem is, according to BASF, an 
exact plug-to-plug replacement 
for IBM’s 2314. 

Both products are the result of 
an agreement between BASF 
and Century Data Systems, a 
subsidiary of California Com- 
puter Products, Inc. Century, 
the designer of the drives, has 
licensed BASF to sell 60-cycle 
drives manufactured by Century 
in this country, and to manufac- 
ture and sell the 50-cycle prod- 
ucts throughout Europe and the 
rest of the world. 

The 60-cycle drives will also 
continue to be available through 
the CalComp organization here, 


Performance Improved 


The drives are said by BASF to 
be plug-to-plug, software, and 
data compatible with the IBM 
units, Performance is claimed to 
be substantially improved 


through the use of voice-coil 
actuators. Full-stroke head posi- 
tioning time is 60 msec and a 
track-to-track positioning time is 
10 msec, according to the com- 
pany. 

Increased reliability over the 
hydraulic actuation used by IBM 
devices is claimed. Data transfer 
rate is 312K byte/sec. 

The 111 drive has been priced 
at $14,000, The 1014 controller 
carries a price tag of $48,500 
with the 114 drives at $17,800 
each. 

Lease prices of the 1014 sys- 
tem are aimed at the large user, 
the company said. The control- 
ler and one drive are priced at 
$1,450/mo on a one-year lease, 
with up to eight additional 
drives costing $320/mo, each. 
Maintenance charges on the con- 
troller and first drive will add 
$135/mo to the user’s bill with 
each additional drive costing 
$60/mo. 


The lease price for unlimited 
equipment usage of the 111 
drive is $585/mo plus $55/mo 
for maintenance. Longer term 
leases for both models at lower 
cost are also offered by BASF. 


Both the 111 drives and 1014 


MARKETING AGENTS 


HERE 1S THE OPPORTUNITY TO REPRESENT 
A UNIQUE SERVICE NEEDED BY EVERY 


COMPUTER INSTALLATION AND PROGRAMMING 
FIRM IN THE COUNTRY. HIGH PERCENTAGE 


REPEAT ORDERS. GENEROUS COMMISSIONS. 


contact: 


SOFTWARE DOCUMENTATION 
CORPORATION 


3550 W. PETERSON AVE. 
CHICAGO, ILLINOIS 60645 
312/478-8404 





systems are available immediate- 
ly, the 1014s on a 90-day sched- 
ule and the 111s in half that 
time. 

BASF Systems, Inc. is at Cros- 
by Drive. 


The cost of the service would 
be a total charge for performing 
the reconditioning, based, IBM 
said, on the condition of the 
machine, In addition, a $25/day 
charge would be levied for the 
use of the service facilities. 

Machine modifications will be 
performed, IBM said, at the 
same hourly rates as on-site serv- 
ice, plus the $25/day facilities 
charge. Modifications, according 
to IBM, would consist of the 
installation and removal of sys- 
tem features or model conver- 
sion increments. These are re- 
stricted to the procedures that 
are normally field-installable. 

In addition, IBM is offering to 
install, at the owner’s request, 
such other modifications that 
may be installed on-site. 

Other services, such as machine 
improvement, will be provided 
at an hourly rate. The $25/day 
facilities charge applies here, 


too. Parts -will be furnished at 
current prices, IBM said. 

A three-month warranty, in- 
cluding parts and labor, will ap- 
ply to all equipment that has 
undergone reconditioning at the 
IBM center. This warranty does 
not apply, IBM said, to other 
service center operations. 

Use of the service centers is 
available to not only the owners, 
but also the lessees of equipment 
that has been purchased from 
IBM. Authorization from _ the 
owner of the equipment is re- 
quired, IBM said. 

The company also said that the 
level of service at the centers 
would be the same as that avail- 
able to the customer at his own 
site. The primary advantage of 
the centers is that the equipment 
can now be reconditioned and 
repainted, a service previously 
unavailable to owners of pur- 
chased systems. 


INTERNATIONAL DATA 
CORPORATION 


Announces Completion of its 


EDP Industry Outlook Study 


for Corporate Planning Service Sponsors. This study examines fundamental user demand, 
relates it to economic indicators and utilizes the IDC Industry Model to project the 
computer industry’s outlook for 1970-1975. Special attention is given to the current 
economic slowdown and impact on user spending plans. 


Information about the Planning Service may be had from: 


106 


60 Austin Street 


International Data Corporation 


Newtonville, Massachusetts 02160 


IDC is the largest market data gathering, research, 
and consulting firm in the computer industry. 


Pssst... 





don’t tell the big guys 
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But PEC’s got something they don’t—delivery. 


Buying a tape transport is easy. Getting ‘on time” 


delivery is something else. Impossible some- 
times. To get your transports to you on time, 
PEC has a huge new plant producing tape 
transports, so you can get them when you 


need them. PEC makes over 200 models in three reel sizes. 9-track 
or 7-track, speeds from 6.25 to 37.5ips and densities from 200 to 
1600cpi. In formatted or unformatted models. And you can get them 
fast, in OEM quantities and prices from PEC. For complete infor- 
mation on PEC transports, just write to Peripheral Equipment 
Corporation, 9600 Irondale Avenue, Chatsworth, California 91311 
(213) 882-0030. 





‘Shhhh... 
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Sycor Terminal Analysis—Part IV 


Six-Unit Configurations Enable User to Save Money 





By Malcolm L. Stiefel 
Special to Computerworld 
If the Sycor two-cassette termi- 
nal is placed in the hands of a 
source data generator, such as a 
sales office secretary or a ship- 
ping platform supervisor, and if 
the source location without the 
terminal produces enough infor- 
mation to keep a keypuncher in 
the tab room busy two or three 
hours every day, then the Sycor 
terminal begins to save money 
for the user. 





In this situation, the keypunch- 
er is eliminated. In its place, the 
user purchases a data converter 
from Sycor for $5,100 (or 
$145/mo) and several of the 
$7,400 basic terminals scattered 
around the user’s facilities. The 
Operating personnel in the 
source locations key the data 
onto cassettes, verify their en- 
tries visually, and continue their 
normal activities. 

The cassettes are picked up at 
the end of the day and sent to 


Speed merchant. 


SS ee eae 


SP ORE TA RE a RRR a 


The Ampex ECM is a direct replace- 


(XS) COMPUTERWORLD 


Viatron’s difficulties in de- 
livery of System 21 and its 
switch to a_ purchase-only 
policy have prompted a 
search for suitable alterna- 


tives. In this series, CW ex- 
amines the Sycor 


terminal 
which comes closest to Sys- 
tem 21 in features and also 
offers users the added capa- 
bility of interfacing with 
major manufacturers’ com- 
puters. 








For fast information, contact 


the central facility (say, the tab 
room) where the converter 
awaits. One operator pools all 
the cassettes onto one tape reel. 
(One 10-1/2-in. reel with 1-in. 
record gaps and one 80-character 
record per block, recorded at 
800 bit/in. will hold the con- 
tents of 15 completely loaded 
cassettes.) The reel is then taken 
to a service bureau or to the 
user’s own computer for process- 
ing. 

A configuration consisting of 


Ampex 


Ampex Extended Core Memory 
multiplies throughput on IBM 
360's. 


Plug in an Ampex ECM to a 360/50 
and get almost twice the speed of a 
2361 LCS. And even greater speed ona 
360/65. Interleave two ECMs and ef- 
fective throughput can be doubled 
again It gives you more time to use for 
more data processing 





ment for the IBM LCS. Just plug it in 
Absolutely no modifications are re- 
quired. Mechanically orelectrically. And 
it is completely compatible with existing 
software 

And whether you lease or purchase. 
we ‘Il give you complete service. All day, 
every day 

See for yourself. Ask for a complete list 
of operational sites 


Corporation, Computer Products Divi- 
sion, 9937 W. Jefferson Bivd., Culver 
City, California 90230, a leading world 
source for core memories, tape memo- 
ries, cores, stacks and arrays. Tele- 
phone: (213) 836-5000 


Your computer counts on us. 


_AMPEX, 
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six terminals, each with two 


cassettes, and one converter 
would cost $49,500 or 
$1,345/mo. The lease price 


would be less than the cost of 
two keypunch operators at cur- 
rent salary levels, with typical 
overhead added. 


Such a configuration would 
serve a user with a tab room who 
uses outside computing services 
or one with batch-oriented com- 
puters in-house, 

If the printer is needed, it 
should be used in a central loca- 
tion, like the data converter, to 
generate off-line listings of data 
on the cassettes. (Note that the 
converter cannot produce out- 
puts to the terminal, so it can’t 
drive the printer.) 


The next major level of auto- 
mation makes use of the com- 
munications option, The source 
data terminals are outfitted with 
the appropriate interfaces, and 
with the unattended feature. 
Data is captured on the cassette 
during the day, and sent auto- 
matically to a central office at 
night, where it is recorded on 
another cassette at a similarly 
equipped terminal. 


To facilitate this operation, the 
source terminals have an an- 
swer-back feature. 

The operator records the 
data on the computer-compat- 
ible tape recorder using an addi- 
tional terminal in the central 
office. (Note that the communi- 
cations terminal can’t interface 
with the data converter, so a 
separate terminal is needed.) If 
he happens to be in the user’s 
computer room, he removes the 
tape and mounts it for process- 
ing on the computer. 


Prices 


The $5,100 type of data re- 
corder is used, along with a 
group of terminals that cost any- 
where from $8,100 to $8,500 
each with a communications op- 
tion and an unattended feature, 
with two cassettes. (Lease prices 
range from $227 to $242/mo.) 


Malcolm L. Stiefel is an inde- 
pendent consultant in the area 
of systems design, He has had 
extensive peripheral experience. 


KEEP HARDWARE 
SALESMEN HONEST 





Please send me cans 

Name 

Address 

City 

State Zip 

Send check or money order. Include 
$2.50 plus 25¢ handling and postage for 
each can 

Software Services, Inc., Suite 300, 1901 
Ave. of the Stars, Los Angeles, Ca. 90067 
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NCR Battles for Local Government Contracts 


By Edward J. Bride 
CW Staff Writer 

DAYTON, Ohio — National 
Cash Register Co. (NCR) is pre- 
paring for at least two battles 
with county or local govern- 
ments who are hesitant in sign- 
ing contracts. 

One action has already been 
filed, against Erie County in 
western New York state. The 
suit seeks to force County Ex- 
ecutive B. John Tutuska to sign 
a_ half-million dollar contract, 
although county officials claim 
the firm is only the fourth- 
lowest bidder for a computer 


sale to the county. 

In the city of Canton, Ohio, 
NCR has threatened legal action 
if Canton does not consummate 
a contract, which has not been 
certified by City Auditor 
Thomas L. Garrett, who said 
that there are no funds available. 

NCR is reported to contend 
that certification was not neces- 
sary because it was a lease, 
rather than a purchase arrange- 
ment. 

The company also contends 
that the Ohio state code ex- 
empts public utilities from the 
necessity of an auditor’s certifi- 


Maintenance Firms React 
To IBM Service Centers 


Industry leaders had mixed re- 
actions to IBM’s announcement 
of Purchased Equipment Service 
Centers [see Page 13]. 

The president of Comma 
Corp., George O. Harmon, said 
the new centers would be in 
direct competition with some 
activities of his company. 

Harmon charged that the estab- 
lishment of the centers by IBM 
“is another demonstration that 
IBM is only responsive to market 
needs when it can make signifi- 
cant profits or eliminate com- 
petition. 

“It appears to us that IBM only 
chose to open these purchased 
equipment centers,” Harmon 
concluded, ‘after Comma and 
others opened centers and 
demonstrated the capability to 
handle this market.” 

The first independent firm to 
offer computer reconditioning 
was Computer Hardware Con- 
sultants and Services. The presi- 
dent of the company, George C. 
Melrose, said his reactions to the 
IBM announcement were similar 


to those expressed by Thomas J. 
Watson Jr., IBM chairman, in 
1961. 

Watson at that time said in 
regard to IBM’s responsibilities: 
“Suppose that you were a com- 
petitor — small, precariously fi- 
nanced, without a large support 
organization and without a big 
reputation in the field — but 
with a good product. 

“How would you feel if the big 
IBM company took the action 
which you propose to _ take? 
Would you regard the IBM com- 
pany as taking unfair advantage 
of you?” 

One industry spokesman 
speculated that in the long run 
IBM’s centers would result in 
increased business for the in- 
dependents. 

He said that if the lessees of 
third-party equipment started 
demanding that all of the equip- 
ment delivered to them be re- 
conditioned first, it might over- 


tax the facilities at IBM’s dis- 
posal and force the owners to 
use independent sources. 
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Counting Profits 2. 


Instead of being another “gathering of the clan,” COMPSO — 
the Regional Computer Software and Peripherals Shows and 
conferences — provides an opportunity for business executives and 
dp managers to visit and see the latest developments in computers, 
software and peripherals without having to spend large sums of 
money to travel to computer shows in distant locations. 

These difficult-to-reach purchasing decision makers will attend 
a business-oriented computer show in a location close to their base 


of operations. . 


. .and the salesman manning the booth is 


covering his territory at the same time. 

The 1971 COMPSO Series is a marketing tool that means 
business for you. New York Coliseum, Feb. 9-11; Anaheim 
(Los Angeles area) Convention Center, April 6-8; Chicago 
McCormick Place, Oct. 5-7. Let us help you make 1971 a 
profitable year. Contact Computer Exposition, Inc., 

254 W. 31 St., N.Y.C. 10001, (212) 736-2301. 


100 
city’s 


cation, Canton’s Century 
was to be used by the 
water works. 

The city council has been or- 
dered by Mayor Stanley A. 
Cmich “to take whatever action 
is necessary” to decide the issue, 
although the city solicitor 
opined that, without the aud- 
itor’s certification, a contract 
does not exist. 

Auditor Garrett is said to be 
interested in another approach 
to data processing, perhaps a 
service bureau or data center. 
Funds allocated for lease of 
computer equipment last fiscal 
year have reportedly reverted to 
the general fund and, as such, 
are unavailable for this transac- 
tion. 

At the Erie County seat in 


Buffalo, NCR lawyers suggested 
that a ‘“‘narrow issue”’ exists: 
who has discretion in county 


contracts, the county legislature 
or the county executive? 

Executive Tutuska has ignored 
the legislature’s authorization to 
acquire NCR equipment, and has 
proceeded with a series of 
benchmark tests. 

The NCR attorney, Paul Foley, 
said thai these benchmarks were 
“*quite obviously an after- 
thought,” since they did not 
appear in the original specifica- 
tions. 

County Budget Director Louis 
J. Russo disagreed. He stated 
that benchmarks were originally 
suggested by NCR, but that the 
county could not expect to meet 
deadlines if it included the tests. 

Russo stated that the “time 
constraint has now gone by the 
boards. So, we decided to have 
benchmarks after all, and now 
[NCR] is saying it’s unfair.” 

Russo added that the county 
invited all other vendors to par- 
ticipate in the tests and “for 
reasons best known to them- 
selves, NCR decided not to.” 


RCA, IBM, 
participate. 
RCA is the second-lowest hard- 
ware bidder, and has been rec- 
ommended for contract approval. 
NCR was actually the lowest 
hardware bidder, but Russo ex- 
plained that “‘we told all vendors 
that bids would be evaluated on 
the basis of 60% throughput, 
30% software, and 10% sup- 
port.’ On that basis, Russo con- 
tends, NCR came in fourth. 
Russo also claimed that NCR 
would have started the bench- 
marks with an advantage be- 
cause, being the low hardware 
bidder, “‘they could have been 


and Burroughs did 


20% worse than everyone else in 
benchmarks, and they still 
would have won” the contract. 

Russo noted that “for some 
reason, they chose to try this 
thing out in the courts, instead 
of in performance trials.’”’ He 
called the action “rather ludi- 
crous,” stating he hoped for 
quick disposal of the petition. 

The Canton equipment was de- 
livered in May, but has not been 
un-crated, The Erie County com- 
puter has not been officially 
ordered, but is “scheduled” for 
use here in Meyer Memorial Hos- 
pital, which is operated by the 
county. 


Bank Packages 


'Mortgage Accounting 
| Savings Accounting 
Installment Loan Accounting 


3rd Generation COBOL Systems. 
Customized to your requirements. 
For IBM 360 and other major equipment. 


Insta!led, $10,000. 


Write or call for free information. M. Arthur Gillis, Vice President 


= INFORMATION SCIENCES, INC. 


14 JEFFERSON BLVDO., WARWICK, RHODE ISLAND 02888/401-487-98313 


Affiliated with Industrial National Bank of Rhode Island 


Pssst... 





don’t tell the big guys 


But PEC’s digital mag tape transports cost 
less than theirs. And work better. 





(O.<! 


A lot less. For only $3000 in OEM quantities, 
you can buy a PEC 101/ inch reel, NRZI syn- 
chronous transport. 7 or 9-track with speeds 
of 25, 18.75, or 12.5ips, and densities of 200, 


556, or 800cpi. Or maybe your system needs 1600cpi. Just $3740, in 
the same OEM quantities. And for less than $2000 in quantities, you 
can buy a PEC 7 inch reel, NRZI transport. Compare that to the big 
guys’ prices. And PEC transports work a lot better and are built to 
last longer. With simple and dependable features that give you data 
reliability. Year after year. For information, just write to Peripheral 
Equipment Corporation, 9600 Irondale Avenue, Chatsworth, Califor- 
nia 91311 (213) 882-0030. 
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WORLD COMPUTER 
LEASING CORPORATION 


We invite you to contact us 
regarding your Computer or Unit 
Record Equipment Requirements. 


Sales — Leasing — Purchase of Equipment 
Contact Vernon Stillwell or Pat Whitmarsh 
1346 Motor Court * AC 214-742-1841 « Dallas, Texas 75207 
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Senate One-Bank Holding Company Bill 
Eases Some Tough House Restrictions 


CW Washington Bureau 

WASHINGTON, D.C. — The 
Senate Banking Committee final- 
ly reported out its version of the 
controversial One-Bank Holding 
Company bill last week, and 
neither the banking industry nor 
the data processing industry will 
be satisfied with it. 

The measure, probably one of 
the most heavily lobbied pieces 
of legislation to run through the 
Congressional mill this year, 
must now go to the full Senate 


There’s only ONE 
difference between this 
“second user’ computer 
and a brand new system. 


$139,320.00 


This is an IBM 360-30, owned by Computer Leasing Company and 
presently leased to the original user. It will become available for 
lease to a new user on October 17th. 

There is just no way you'll be able to tell this from a brand new 
360-30 unless you look at the monthly rental invoices. We'll even 
match the paint of your existing computers. 

The point is, computers don't wear out. And continuous manu- 
facturer maintenance insures that they are kept in tip-top condition. 

But CLC doesn’t rely on that. Before we deliver any machine, we 
have it thoroughly cleaned inside and out and run through diagnos- 
tic routines by an independent, highly qualified service organization. 
When they have taken any necessary remedial action (electronic, 
mechanical, or ‘“‘cosmetic’’) it is as good as new in appearance, 
operation and reliability. 

Only the price has been changed .. . to protect the provident. 
$139,320.00 is what you'll save by leasing this IBM 360-30 from us 
for the next five years. 

Because we have partially amortized its cost, CLC can lease 
it to you for 20% less than the manufacturer's rental. Our “‘pack- 
age” is the same as that offered by |BM, ie., it includes main- 
adgaaae — . tenance, taxes, and insurance paid by 

CLC. 

Any of the representatives listed be- 

| low can fill in details . . . and tell you 
about other systems we have coming up 
in future months. 


Computer Leasing Company 
- 2001 Jefferson Davis Highway 


Arlington, Virginia 22202 (703) 521-2900 
Ask for Hayden Williams 


a 


Regional Offices: 
Joseph Walkes Robert Frank 
m™ One Cherry Hill 4068 Welis Fargo Bidg. 
| Cherry Hill, N.J.08034 San Francisco, Calif. 94104 
(609) 667-8585 (415) 391-2898 


A Subsidiary of University Computing Company 





for debate and passage and then 
into conference, where differ- 
ences between it and the House 
version will be ironed out into 
final shape for passage into law. 

The Senate panel’s bill 
knocked a lot of the tough 
provisions out of the House ver- 
sion. Two items which will dis- 
turb the EDP service industry 
are the deletion of a section 
which would restrict bank hold- 
ing companies from engaging in 
non-banking activities, including 
the marketing of computer ser- 
vices, and the elimination of the 
House version’s grandfather 
clause. 

Instead of eliminating the list 
of businesses specifically pro- 
hibited to bank holding com- 





panies, the Senate bill would 
authorize the Federal Reserve 
Board to establish restrictions on 
activities not “functionally re- 
lated”’ to banking, a rather vague 
clause. 

The Senate version also would 
make the bill’s effective date 
March 24, 1969, the day the 
first version of the present bill 
was introduced by Sen. John 
Sparkman (D-Ala.). The tougher 
House measure called for making 
the effective date May 9, 1956 
(the day the original Bank-Hold- 
ing Company bill was passed). 
and would have the effect of 
forcing one-bank holding com- 
panies to divest themselves of 
data processing and other non- 
banking activities. 


360/65 & 360/67 AVAILABLE 


IPS has available for sale or lease a 360/67 system and 
several 360/65 systems. The 360/67 is available immediate- 
ly; a short-term flexible lease can be arranged. 360/65 512K 
systems and CPU’s are available for short-term delivery with 
and without 1/O equipment. 360/50 systems are also 
available for 90 - 120 day delivery. For complete informa- 
tion, including prices and deliveries, please write or call. 


HL ie (201) 871-4200 


INFORMATION PROCESSING SYSTEMS, INC. 


467 SYLVAN AVENUE, ENGLEWOOD CLIFFS, NEW JERSEY 07532 











Computer 








Rate Directories. 


MEMO TO: 


poltware Companies 
HAVE SALES DROPPED? 


Stop this trend by becoming a 
NUMERAX LICENSEE. WE GUARANTEE 


LICENSES AVAILABLE FOR: 
e@ Philadelphia e Baltimore e Atlanta e Miami 


SPECIALIZE IN THE TRANSPORTATION FIELD - -- - 


Computer Programs in Transportation, 
Warehouse Relocation, Inventory Control, 
Routing, Equipment Control, and Freight 


CALL OR WRITE MR. ALLEN 


NUMER. UNG. 


467 SYLVAN AVE., ENGLEWOOD CLIFFS, N.J. 07632 

















(201) 871-4313 
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Calif. Parks Department, Stung Once, 
Still Seeks Automatic Ticket System 


CW West Coast Bureau 
SACRAMENTO, Calif. — The 


GSA Supply Schedule 
Software Products 
Chalk Up New Records 


WASHINGTON, D.C. —It is 
only one month into the federal 
government’s fiscal year, and al- 
ready more companies. than 
ever seven — have software 
products listed on the General 
Services Administration’s Feder- 
al Supply Schedule. 

An official source said that 27 
companies had applied for listing 
in the government-procurement 
catalog, nearly three times last 
year’s record 10 applications. 
Last year awards were made to 
six companies, most of which 
applied for and received listing 
for fiscal year 1971. 

The current listings are as fol- 
lows: Pioneer Data Systems, In- 
formation Management Inc., Ap- 
plied Data Research Inc., Com- 
putation Planning Inc., Boole 
and Babbage Inc., Genasys 
Corp., and Industrial Informa- 
tion Inc. 

Listings must be requested and 
granted annually, and a GSA 
source said that awards are 
sometimes made as late as 
December or January. The cata- 
log is updated periodically as 
new products or services are 
added. 


COMPUTERWORLD 
SALES OFFICES 


National Sales Manager 
Neal Wilder 

Sates Administrator: 
Dorothy Travis 
COMPUTERWORLD 
797 Washington Street 
Newton, Mass. 02160 
(617) 332-5606 


New England Regional Manager 
Robert Ziegel 
COMPUTERWORLD 

797 Washington Street 
Newton, Mass. 02160 

(617) 332-5606 


Mid. Atlantic Regional Manager 
Donald E. Fagan 
COMPUTERWORLD 

Suite 4C 

120 East 34th Street 

New York, N.Y. 10016 

(212) 532-1790 


Phila.-Wash. D.C. District Manager 
John Cummings 
COMPUTERWORLD 

Suite 510 

2021 “‘L"’ Street, N.W. 
Washington, D.C. 20036 

(202) 466-2630 


Midwest Regional Manager 
Bill Farrell 
COMPUTERWORLD 
Suite 21B 

25 East Chestnut 

Chicago, I!linois 60611 
(312) 944-5885 


Southeast Regional Manager 
Ed Graham 

COMPUTE RWORLD 
Stemmons Tower West 
2730 Stemmons Freeway 
Daltias, Texas 75207 

(214) 638-1140 


Los Angeles Area: 

Bob Byrne 
Sherwood/Byrne/Clarkson/ 
Vann & Assoc. 

1017 N. LaCienaga Bivd. 
Los Angeles, Calif. 90069 
(213) 657-6221 


San Francisco Area: 

Bill Healey 

Thompson /Healey Assoc. 
1111 Hearst Bidg. 

San Francisco, Calif. 94103 
(415) 362-8547 


Japan: 

Mr. Naoyoshi Ando 
Fuji Corporation 
3-1, 5-Chome Yoyogi 
Shibuya-Ku 

Tokyo, Japan 


California State Department of 
Parks and Recreation is once 
again receiving bids on a 
computerized reservation system 
for its parks and Hearst Castle. 
The department is currently in 
the midst of legal action be- 
tween the state Attorney Gen- 
eral’s office and Computer 
Science Corp. over CSC’s cancel- 
lation without notice of its Com- 
puticket operation. 

A spokesman for the depart- 
ment said that even though the 
cancellation of Computicket 
earlier this year had been a bad 
experience for them as_ they 
were forced to suddenly revive 
the manual system at a time 
when reservations were at their 
peak, they felt there were suf- 


Ur 
A\ugust 96 


Environment 
Suoplement 


Devoted \ 


to the | 
care an 


eeding 


COMPUTES. 


ficient advantages to try com- 
puters again. 

The main advantage is that 
campers can go to a nearby 
terminal location and receive in- 
stant confirmation of available 
sites instead of waiting for a 
reply by mail. 

Forty firms have expressed in- 
terest in submitting bids. In ad- 
dition to reservation companies, 
bidders include software houses, 
service bureaus, and computer 
firms. The reservation system 
involves a central computer and 
a network of more than 70 
terminals. Installation date is 
December 15, to be followed by 
a two week test period with 
public use being initiated on 
January 2, 1971. 


O 
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$33,000 Saving 
For 360/40 Users 


(Or Computer Leasing Companies) 


You can save $33,000 if you are upgrading 


from a 360/40G (128K) to a 360/40H (256K) 
by purchasing the IBM 128K core upgrade 
from Dataware. Available August 1st. 


Order by phone (415) 989-6580 


DatawaRe MARKETING, INC 


Subsidiary of Boothe Computer Corporation 













Computerworld’s 

Environment Supplement 

will feature these topics: | 
®@ Efforts to minimize noise, control 

temperature and humidity 


@ Internal Control programs (per- 
sonnel responsibilities, facilities 
planning, etc.) 


@ Specialized flooring and computer 
room planning and design 


@ Management responsiblities for 
guarding data resource 


@ How vulnerable are your data 
files? — to vandalism, fire, sabo- 
tage, theft, etc. 


®@ The Computer Center — How 
secure is it? 


When your ad appears in our 
Environment Supplement, over 
35,000 paid subscribers will be ex- 
posed to it — more paid readers 
than any other computer publica- 
tion. And they’re well-qualified 
readers, too. 18,500 of them are 
Top Systems Executives. Better 
known as the primary buying in- 
fluences of computer products 
and services. And you reach every- 
one at the lowest CPM of any 
computer-oriented publication, 


Feed your sales with a carefully 
placed ad in our Environment 
Supplement. Closing is Aug. 7. 


For more details, call the 
Computerworld representative 
nearest you. 


COMPUTERWORLD 


THE NEWSWEEKLY FOR THE COMPUTER COMMUNITY 
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Competerworld ‘s 
SALES OFFICES 


National Sales Manager 
Neal Wilder 

Sales Administrator: 
Dorothy Travis 
COMPUTE RWORLD 
797 Washington Street 
Newton, Mass. 02160 
(617) 332-5606 


New England Regional Manager 
Robert Ziege! 

COMPUTE RWORLD 

797 Washington Street 
Newton, Mass. 02160 

(617) 332-5606 


Mid. Atlantic Regional Manager 
Donald E. Fagan 

COMPUTE RWORLD 

Suite 4C 

120 East 34th Street 

New York, N.Y. 10016 

(212) 532-1790 


Phila.-Wash. D.C. District Manager 
John Cummings 

COMPUTE RWORLD 

Suite 510 

2021 “L”’ Street, N.W. 
Washington, D.C. 20036 

(202) 466-2630 


Midwest Regional Manager 
Bill Farrell 

COMPUTE RWORLD 
Suite 21B 

25 East Chestnut 

Chicago, IIlinois 60611 
(312) 944-5885 


Southeast Regional Manager 
Ed Graham 

COMPUTE RWORLD 
Stemmons Tower West 
2730 Stemmons Freeway 
Dallas, Texas 75207 

(214) 638-1140 


Los Angeles Area: 
Bob Byrne 
Sherwood/Byrne/Clarkson/ 
Vann & Assoc. 

1017 N. LaCienaga Bivd. 
Los Angeles, Calif. 90069 
(213) 657-6221 


San Francisco Area: 
Bill Healey 
Thompson /Healey Assoc. 
1111 Hearst Bidg. 

San Francisco, Calif. 94103 
(415) 362-8547 















































Japan: 

Mr. Naoyoshi Ando 
Fuji Corporation 

3-1, 5-Chome Yoyogi 
Shibuya-Ku 
Tokyo, Japan 






Position 
Announcements 


Director of Data Processing 


for a community college serving 
1,800 students in northwest 
suburban Chicago. Responsible 
for all phases of administrative 
data processing and supervision of 
the educational program in data 
processing. Salary based upon 
training and experience. Send re- 
sume to: 


Forest D. Etheredge, President 


McHenry County College 


6200 Northwest Highway 
Crystal Lake, iilinois 60014 








plan. 








SCIENTIFIC APPLICATIONS ANALYST 


Large Midwestern manufacturer requires individual to work with 
middie management and technical personnel in developing computer 
applications to utilize capability of large computer systems for 
solution of technical and business problems. Prefer advanced degree 
in applied math or computer science and supervisory experience in 
scientific programming or management-sciences techniques. 


Starting salary is commensurate with your background and work 
experience. Complete company benefits, including a stock savings 


Send your confidential resume to 
CW Box 3229 
60 Austin St. 

Newton, Mass. 02160 


An Equal Opportunity Empioyer. 


(XS) COMPUTERWORLD 


Buy Sell Swap 


For Sale 
IBM 7094 


32K, 3 data channels, 800-bit 
density. Make offer. For de- 
tails call: 


Robert Solberg 
206-931-3511 


The Boeing Company 
Seattle 








COMPUTER 
PROFESSIONALS 


Our client companies, with open- 
ings throughout thé U.S., have 
current requirements which in- 
clude: 


@ V.P. Marketing 

® Director Mis 

@ Manager-Software 
Development 


®@ Computer Sales Mgrs.— To 23K 
+ Bonus 












— To 30K 
— To 25K 






— To 24K 







@ Systems Programmers— To 21K 


— To 20K 






@ Design Engineers 





Send resume or call (collect) 


Callahan 


CENTER FOR 
COMPUTER PROFESSIONALS 








1405 Locust Street, Suite 1515 
Philadelphia, Pa. 19102 


(215) 985-1700 







It you desire a FREE copy of the 
1970 edition of our unique book- 
let “How Do You Compare with 
Your Contemporaries” fill out the 
coupon below: 









Name 
Address 
City 

State 













WANTED MFG. 
REPS. 


Major metal stamping and 
cabinet manufacturer looking 
for reps. in many areas. In- 
house capability to paint all 
finishes and electroplate. Fast 
quotations, competitive pric- 
ing. Suckle Corporation — 
Suckle & National Hwy., 
Pennsauken, N.J. Tele: 
215-925-2900 — Call Collect 





























CASH DEAL 
IBM 1401 WANTED 


By private party. System must 
include one 1311 disk drive and 
under BM maintenance. Submit 
list of hardware features and your 
Lowest Price to: 


P.O. Box 5083 
Santa Monica, Calif. 90405 


360/20 
FOR SALE OR LEASE 


Owner wishes to sell or lease 
360/20 C1 8K card system 
with 2560, 2203, 2501 for 
immediate delivery. For com- 
plete specs and prices please 


write 


Box 3229 
60 Austin St. 
Newton, Mass. 02160 





WANTED 


360 Models 30, 40, 50 
1401 Tape or Disc Systems 


SALE OR LEASE 


128K 360 Model 40 
029’s 083, and 088-1 


ACS Eauipment Corporation 


8928 Spring Branch Drive 


exas77055(713)468-4301 


LARGE 
SELECTION 


of 1BM Keypunch Machines 
Model 024 and 056 


All under 1BM maintenance 


No reasonable offer refused 
(212) 661-4370 






FOR SALE 
PDP-9 System with KGO9A, 


MMO9A, KFOQA, 
CRO3B, DBY97A, plus 
Interface to |BM 2321, 
2302, 2303 and 2311 


PDP-8/ID system witn 


KSR35, KP8/I1, PC8/I 
TCO1, OMO1, TCS58, 
TU20A, H-961-A and 
2 TU 55's 


PDP-8/LE System with BAOA 


and MC8/LA 















TELETYPES — Mode! ASR33 


Available immediately. Lease 
or rental terms can also be 
provided, Will consider selling 
components. 


TELEPHONE: 617-227-2656 








SUBSCRIBE TO 
COMPUTERWORLD 











FOR RENT 
1316 DISK PACKS 


90 DAY LEASE — $5.75 MO. 
1 YEAR LEASE — $5.00 MO. 


PACKS AVAILABLE NOW 













a 


CALL COLLECT 


(503) 665-8125 
J. Poppenheimer 


Before you buy, 


sell or lease 
any computers 
or peripherals.. 


We can save 
you money. 


Call or write: 












B-C Computers. 


15950 Arminta St. Van Nuys 
Calif. 91406 /(213) 873-4073 


407 A-1 
TAB MACHINE 
085 & 087 
COLLATORS 


SALE OR RENTAL 
On IBM M/A 
- ALSO 
024, 026, 056, 059 
082, 514, 519, 548 
552, 402, 403 
® DISC DRIVES @ 
@ TAPE DRIVES © 
@ 360 SYSTEMS @ 
1.0.A. DATA CORP 






383 Lafayette St., NYC 10003 


(212) 673-9300, Ext 10 


FOR SALE 


IBM 402 A-1 
IBM 514 001 


Under MAI Maintenance 
Will Sell Separately 


BARBEY ELECTRONICS 
P.O. Box 2 
READING, PENNA. 19603 


COMPUTER ACQUISITIONS CO 


WANTS 
@ COMPUTERS, ALL MAKES 
@ UNIT RECORD EQUIPMENT 


SELLS 


(404) 458-4425 BOX 29185 
ATLANTA, GA. 30329 


Maa UL A 


FOR SALE 


UNIVAC 1004C 1K 
PROCESSOR & PUNCH 
(Inc. Boards & Wires) 
Contact M. L. Williams 
P.O. BOX 100 


Mountain View, Calif. 94040 
Phone — 415-967-6973 





Ne | 
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COMMUNICATIONS 
EQUIPMENT 
MODEL 33 ASR 
(TC) TELETYPES 

8 NEW IN UNOPENED 

ORIGINAL CARTONS 

$825 EACH 
12 SLIGHTLY USED 
$725 EACH 

ALSO — — TELEMATE 

300 ACOUSTIC COUPLERS— 
PRICED TO SELL!!! 

IMMEDIATE DELIVERY 

FOB DETROIT,MICHIGAN 


CALL 313-585-7000, 
M. CHONOLES OR 
A. LUTHER 


SUBLEASE 
YOUR 360 


Don’t pay penalties to get out of 
your 360 lease. Let us sublease it 
for you. We need models 


65-50-40 
Full systems or CPUs. Please call 
for more information. 


COMPUTER FINDING CORP. 
150 E. 18th St., N.Y.C. 10003 
(212) 777-1315 

























COMERICA COMERICA 


NOW BUYING 


@ 1BM 1400 Systems 
@ 1BM 1130 Systems 


NOW SELLING 


® 1BM 1401 C5 4/7330's 
® 1BM 1440 A3 Disk 
®@ 1BM 360/30 System 
@ 083, 084, 088, & 407-Al 
All On 1BM M/C 
Contact 


Bill Oliver (816) 221-0202 


or write 


cAeeNen. 


Tay Ty) 
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COMERICA 
LE LY Tere] 






IBM 360 PERIPHERALS 
FOR SALE 


1403N1 Printer, 2540 Cd 
Rd/Pch, 2821-1 Control, 
2314-1 DASF 


COMPUTER BROKERS, INC. 


1375 Peachtree Street, N.E. 
Atlanta, Georgia 30309 
Telephone (404) 892-2750 


BUY -SELL-LEASE 
ALL DATA PROCESSING 
EQUIPMENT 
NEED: 
360/40 G OR H CPU OR 
SYSTEM 
AVAILABLE: 
2803-I TAPE CONTROL 
AND 2402-0 (3) DRIVES AT 
65% IBM NEW 


COMPUTER SYSTEMS/GRAPHICS 

20 W. 9th, ROOM 600 

KANSAS CITY,MISSOURI 6410 
816-474-4690 





Executive Computer Systems 
1211 West 22nd Street 
Oak Brook, Illinois 60521 

312-325-6040 


FOR SALE 


IBM 2841, 2311'S 
IBM 1240 Bank Systems 


FOR LEASE @ 


MOD 30 Systems 
IBM 2841 


WANTED @ 


MOD 40 System 
MOD 30 CORE 


A VIATRON DEALER 
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Time 
for 
Sale 


COMPUTER 
TIME 
AVAILABLE 


NORTH JERSEY 


Buy Sell 
Swap 


NEW YORK 
BUY SELL LEASE 














1401 C3-4K system immediate & 
| Ae bk Sik. aes fee Ook IBM 360-30 WESTCHESTER 
wih tout. 725 Geis Ma, aed IBM $/360-20 
11, Wanted Univac 9300 systems oo see OS, 80) Le. 5 IBM $/360-25 
(617) 757-1640 compatibility. FROM $35.00/hr. iBM S/360-30 
a ee eee Restaurant Associates 1BM S/360-40 


118 Richards Avenue 


1540 Broadway betw. 45th & 
Paxton, Massachusetts 01612 


46th St. New York, N.Y. 10036 
Contact: 
S. Kerievsky at (212) 974-4865 


PENNSYLVANIA 
G.E. 635 TIME, 


ONE SHIFT (8 HRS.) 
AVAILABLE DAILY AS A 
BLOCK OR PORTION 
THEREOF. 

SYSTEM HAS 128K, 16 
TAPES, 60 Mit CHAR 
DISCS, PR, PU, CR EASILY 
ACCESSIBLE IN PHILA. 


CALL F.R. MARTIN 
(215) 962-3431 


MASSACHUSETTS 







OFF LINE PRINTING 
(ALL FONTS) 


EXCELLENT PRICES 
TIME AVAILABLE 
ON ALL SHIFTS 


SPECIAL RATES 
FOR W/E TIME 






IBM SALE 


024-$600; 026-$1800; 056-$650 
077-$900; 082-$1000; 083-$3800 
084-$7500; 108-$7500; 402-$2000 
403-$2500; 407-$7000; 514-$1900 
519-$2200; 523-$1100; 632-$2500 
1316 Disk Packs $150; 
2311-$14,000; 1620/22-$15,000; 
6400-$14,000 
1401/1402-$24,000 
AALL DATA CO. 
105 Hinricher 
Willow Springs, III. 
312-839-5164 













CALL: L. NELSON 
201-471-4300 














AVAILABLE FOR LEASE 
IBM 360/MODEL 30 


Will lease system on a cost/ 
time used basis. System can 
be upgraded to leasees specifi- 
cations. 








mre) 


A J OF 
ORIGINAL COST 









1BM 360 Systems, 7074, 
7094, 1401, Univac Systems 















7 Tape, 3 Disk 













$65 aearoe Write: 
EBM COMPANY Printing, QN, SN, TN Wescon Consultants, Ltd. 


625 Bard Ave. 
Staten Island, N.Y. 10310 


212-273-3636 


$18.50 — $35 
STUDY CUBICLES TOO 
Will Daugherty, Information Services 
Inc., abson Park, Wellesley, Mass. 
(617) 235-4755 


P.O. Box 113 
Sioux City, lowa 51102 
Phone: (712) 277-1131 








BUY-SELL-LEASE 


ALL TYPES 
DATA 
PROCESSING 
EQUIPMENT 


COMPUTER DISCOUNT CORP 


2400 E. Devon Ave. 
Des Plaines, II|. 60018 
(312) 297-3640 


IBM SYSTEM/3 
360-30 65K 


ALL SHIFTS 


CHICAGO AREA 
Ken Stapley 
312/654-4262 





ALL SHIFTS 





Data Systems of Cape Cod 


P.O. Box 9 
Hyannis, Mass. 
(617) 775-1468 
















WANTED 


Varian 6201 4K 
16 Bit Memory 
With ASR-33 
In good condition 
incorporating all 
Varian engineering 
changes. 

CW Box 3214 


Open 24 hrs a day 
7 days a week 
CHICAGO LOOP 


Guaranteed Prime Time 


FOUR 
SYSTEMS 


360/30 65K 


1287 SCANNER 
TIME 
AVAILABLE 


at lowest rates 


60 Austin Street oxtie in 6 Tapes : “23 1¥ 
Newton, Mass. 02160 (201) 773-0259 S tenes 8-3941 
360/40 131K 
| TIME AVAILABLE 6 Tapes 
| IBM 360/50 H IN DOVER, N.J. 2314 A01 


Standard 1C-6000 with 
micro programming 
1401/1410/7010 
7044/7094 DOS — 
OS—CS/30 CS/40 


DATANAMICS 
624 S Mechigan 
Chicago Ili 60604 
(312)939-1323 
VOLUME DISCOUNTS 


360/30 65K 

3-2311 DISK DRIVES 

2-2401 TAPE DRIVES 

1403 PRINTER 

2540 CARD READ/PUNCH 
ALL SHIFTS OPEN 

AT ATTRACTIVE RATES 


Call: Desideratum Products 
Systems, Inc. 
1044 Northern Bivd. 
Rosiyn, New York 11576 
(516) 484-0121 


FOR SALE 


256K CPU and Console 


COMPUTER BROKERS, INC. 


1375 Peachtree Street, N.E. 
Atlanta, Georgia 30309 
Telephone (404) 892-2750 












ILLINOIS 






360/65 


768K 
OS —MVT—HASP 
OR BLOCK TIME 
CHICAGO 
C. W. SCHMIDT 
(312) 346-7300 


<° IBM 360-40 


© ‘3 1401 1410 Compatibiity = « 
S ' 


DOS 
a Key Punching - Programmung 
» COMPUT YME OF CHICAGO 
209 WEST JACKSON BLVD 
CHICAGO ILL 312 922 6624 





















Software 
for Sale 










SOFTWARE 
EXCHANGE INC. 


USER to USER 


“The wheel does not 
have to be invented 
more than once.” 


Software Exchange brings to- 
gether those people who want 
to buy and those interested in 
selling a tried and proven 
product. 


What you need might be on 
the air, proven successful and 
available to you by installa- 
tions who welcome the 
chance to earn back some of 
their development costs. 




































For further information call or 
urite: 
Larry Willson 
at (212) 532-1500 
15 East 40 St. NYC 10016 


Nee 
att) 1 


Veet IBS | 
NEVE 


Package systems designed in a modu- 
lar, flexible format for a wide variety 
of users. Standard 360 COBOL, well- 
written, easily maintained. We'll 
implement the system, modify it if 
required and guarantee it for 90 days. 
Complete, customized documenta- 
tion provided. Present users are very 
satisfied. References supplied on re- 
quest. 


| 











COMM-SCI SYSTEMS CORP. 


*** BACK-UP *** 


BACK-UP is a set of two programs 
that provide disk-tape dump/restore 
facilities for DOS users. Both pro- 
grams are completely relocatable, and 
can run in any or all partitions. They 
require only 6K of core storage to 
back-up and restore any 2311 disk. 
They can be modified to handle 
2314's with very little effort. They 
require less tape and run slightly 
slower than |BM’s standard dump/re- 
store utility, although both of these 
may vary slightly depending on the 
amount and size of data. BACK-UP is 
unique in its extremely small core 
requirement, and may be purchased 
for $200.00. Purchase price includes 
all necessary documentation. 
Contact: Bill Bricking 


AMERICAN COMPUTER 
LEASING CORP. 
ONE EAST 4th STREET 
CINCINNATI, OHIO 45202 
(513) 579-2211 










COMPUTER TIME 
AVAILABLE 


IBM 360/30 (32K) 
(5) 2314 Disk Units 


Operator & Technical 
Support Available 


Competitive Rates 


Location-Chicago Southwest 
Suburbs 


Call: J.B. Heinz 
(312) 532-1800 


SOFTWARE VENDORS 


Superior software product with 
proven technical capability and 
sales record now available to 
qualified vendors for marketing 
on a regional basis. Must be 
prepared to commit financial 
and personnel resources. 


Write CW Box 3228 
60 Austin Street 
Newton, Mass, 02160 







MSA announces the most 
comprehensive portfolio 
of accounting systems for 
commercial and financial 
applications. 
























COMMERCIAL 


e FIXED ASSETS 

e@ PAYROLL/PERSONNEL 

e@ ACCOUNTS PAYABLE 

e STOCKHOLDER 
ACCOUNTING 

e INVENTORY CONTROL 
AND PURCHASING 


MSA 


FINANCIAL 


e@ CORPORATE TRUST 

e@ COMMERCIAL LOAN 

e INSTALLMENT LOAN 

e TIME DEPOSITS 

e@ FINANCIAL INFORMATION 
AND CONTROL 
























































1BM 360/30 
DOS, OS 


COBOL 




















WRITE OR CALL: 


JOHN D. GORMAN 
Vice President, Marketing 
Management Science America, Inc 
1389 Peachtree Street, N.E. 
Atlanta, Georgia 30309 

404/892-3390 






















WE’LL DO JUST 
ABOUT 
ANYTHING 
TO GET YOU 
TO SUBSCRIBE TO 


Oo) 
eo ow) 










Management 
and DP Personnel 
both benefit from 


GENERAL RETRIEVAL SYSTEM 


and 
GENERAL MAINTENANCE SYSTEM 


hundreds of 
users’ names 
on request 


Information Science 
Incorporated 


Don’t 
Install 
2260's 


(or any other 
key-driven terminal) 


without 


GRAPHICS 


a complete software package 


turnkey systems inc. 


one eleven east avenue 
Norwalk, Connecticut 06851 
(203) 838-4581 


information 
Retrieval and File 
Maintenance 





On-line, high-speed. 
On-Line Retrievais: Use and, or, not, 
etc. to compose requests. Answers 
provided instantly 

On-Line File Maintenance: Change 
existing records, add new records 
directly from on-line terminal 
Variable-Length Records: A|! 


records consist dof a variable numbe 
of variable length fields 

Display Terminal: Use |BM 226( 
display terminals. Other terminals 
also supported 

Easy to Learn: Non-programmer 
can learn to use the system ina few 
minutes 

On-Line Format Specification: 
Display only the information y 


really want to see 

Cross Reference: Several files may 
be stored and cross reterenced 
directly from terminal 

Cross Tabs: Cross tabs and other 
reports may be requested fron 
terminal 

All of this is available from Computer 
Corporation of America in 2 models 
Model 103 for IBM 360 /DOS and 
Mode! 104 for IBM 360 /OS 

Write us for information. And specify 
which mode! you're interested in 
And if you're interested in the batch 
processing mode of operatior 
specify that, too 

Our address is Technology Squart 
Cambridge, Massachusetts 02139 


Computer Corporation 
of America 
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Software for Sale 


datamacs CDC TO IBM FORTRAN 
AUTOMATIC CONVERSION 

Translates CDC programs into a 

standard Fortran for 360, |IBSYS 


etc at a cost of only 10 cents/ 
card 


SOFTWARE STANDARDS 
4401 Keswick Road 
Baltimore, Md. 21210 
301-235-2250 
























inFfomacs 














The incredible new 
test data generator 
that completely 














The incredible new 
report generator and 
file creator that 
revolutionizes report 
writing and live test 
file generation 








revolutionizes the 





normal procedure of 






creating test data 


Load and Go 
Environment 11i30 


PLOT 


Low cost system plots up to four 
curves per graph on console type- 
writer. Special typehead includes 






















Load and Go 
Environment 













Creates all types of files 
DISK 














DISK-TAPE . a 
Sequential/Isam peer te 15 dots and 15 crosses positioned 
Variable/Fixed * Index Sequent in a 3 x 5 raster which yields a 



















plotting precision of about one- 














¢ Control card language TAPE 
© Learned in minutes thirtieth inch. 
e 70°. tewer cards than RPG © Variable ®@ Automatic Scaling 







¢ Output— Edited Report 
File 


© Process—Entire tile 


and Grid Lines 
@ Optional Titles and Legend 
@ Red and Black Points 


Call or Write: 
TPLOT, Inc. 
55 Mitchell! Bivd. 
San Rafael 
California 94903 
(415) 472-2211 


6K COBOL CROSS-REFERENCE 


Now available to 360 DOS users: a 
6K COBOL CROSS-REFERENCE 
that provides a sequential listing of 
all data-name and litera! usage. This 
program uses a maximum of 25 
cylinders of a 2311 or 2314 to 
handie up to 9,375 entries, approxi 
mately 7,500 to 10,000 source cards. 
Execution time is extremely fast. 6K 
storage requirement includes fore 
ground save area. Nothing like it 

Price: $200.00 

Call or write: 
AMERICAN COMPUTER LEASING 

ONE EAST FOURTH STREET 
CINCINNATI, OH!IO 45202 
(513) 579-2211 


° Fixed 
Data generated for 
each field 


®* Constant-specitie \ ues 






















Selective records 










Create selective test file 
from live data file 


© Maximizes testing environment 













Sequential values 
* Rand 


®* ( lusters 


mm numbers 





© Reduces test time 



























One-Time Reporting 


© Produce report instantly 








* Computationa 








e* AW \ ot the above 






¢ No more special programming 
projects 





























Write for new 1970 technical 
data and operating instructions, 
tree demonstration and 





Write for new 1970 technical 
data and operating instructions, 
free demonstration and 


pricing information pricing information 


mac 


104 Park Towne Place bast 
Philadelphia, P LOT 4 


1D LO B-08600 











360 Payroll System 
— 100% COBOL —- Waal da 


hourly and salaried payrous ina | MAU ata i 





aan ASTBALL 
THE COBOL 

















































SOURCE STATEMENT multi-company environment. Liberal rT 
deduction capabilities. Full tabor 
GENERATOR SUPPORTS: distribution reporting. Complete file 
‘ maintenance facilities. Excetient ‘aaa GENERATOR 
Disk documentation. Runs on IBM 360 
File Creates/Copies with 32K and two 2311 Disk Drives. Write reports in minutes, cre- 
Tape This system is now being used and has a a 
File Updates proven highly successful. ate and update any file using 
n ito PRICE: $5,000 a simple, but powerful free- 
ais —- Automated Financial Systems form English language. 25 
Incorporated ; 
nn Seq. Files One Gecher Seusre times faster than COBOL. 
ard Reader Bala Cynwyd, Pa. 19004 Currently operational 







Etc., Etc., Etc... 


Write a Cobol program on one sheet 
of paper in 15 minutes 

32K Computer and up. Written en- 
tirely in Cobol. Source Statements 
provided. Only $3,000.00 custom 
ized. 
WRITE TODAY FOR LITERA- 
TURE. 


WANTED: Marketing Representa- 
tives. ALSO: Will Market other Prod- 
ucts. 


“ACCOUNTS ieee 
PAYABLE Ee 


Multi-branch, hourly and sala- 
*GENERAL ry, all state and local taxes, 
generates all corporate and 

LEDGER government reports. Current- 
ly operational. Thoroughly 

documented in a clear cut 


*ACCOUNTS manner. Available for IBM 


360 and H-200. 


RECEIVABLE Price $6,000 
*J0B COST a 


MT beat 
a... a Mana 


® S/360 — 25 AND UP SYSTEMS, ea 


® ALL INSTALLED 
@ WE IMPLEMENT AND MAINTAIN 
@® WE GUARANTEE 


MANUFACTURING MANAGEMENT 
SCIENCES, INC. 
279 CAMBRIDGE ST. 
BURLINGTON, MASS. 
617-272-2970 


























Mr. Richard C. Brown 
BROWN BROS. ENTERPRISES 
509 Fuller Ave. N.E. 
Grand Rapids, Mich. 49502 
Phone 616/458-2348 








Computer Power 






Teleprocessing systems tailored 
to any terminal environment 

@ Generalized ONLINE 

@ ONLINE Order Entry 
plus Language Conversion ang 
other software packages to meet 
your information management 
requirements 
Call: Marshal! Greenberg 
101 Park Avenue, N.Y. 10017 
(212) 889-0550 
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DNA SYSTEMS, INC. 


IBM 1130 DISK SORT 


Fast & Flexible... 
Files: 








Sorts FORTRAN & RPG sequential 
files in UA, FX or WS 

Sorts files in place or into separate 
output files. 

Sorts and merges new data with pre- 
sorted file (optionally) 

Sorts up to 430,000 records, single 
drive; 509,440 records, multi 
drive 


Sort Keys: 


Supports any combination 

of keys below: 
ascending or descending... 
signed or unsigned .. . 


. . Single and double integers 
. . part word binary (1-32 bits) 
.. Al, A2, A3, A4, A6, D1, D4 
.. RPG A2 and RPG packed 
. Floating point, standard & 
extended precision 


DNA SYSTEMS, INC. 
2415 W. Stewart Avenue he 
Flint, Michigan 48504 
313-789-4402 SYSTEMS 
Specializing in 1130/1800 
Software and Systems Services 


TT 
Pea 


Now, no more waiting for a slow 
program to finish before you run 
a quickie. 1130 NOWPOWER, 
an exclusive innovation from 
DMD, lets you interrupt any job 
—run another—then automati- 
cally restores and resumes your 
original program. Does it eco- 
nomically, too. 

Available immediately. 


Write Us. Or Phone: 
312-748 2900 





























































22335 Governors Hwy. 
RICHTON PARK, ILL. 60971 


SOFTWARE 
SPECIALISTS 


Computer programs are worth 
cash to the programmer/analyst 
who has developed a reliable 
system which is debugged and 
ready for the market place. 


In the lasi 6 months our com- 
pany sold 68 packages, worth 
more than $250,000 to major 
companies from coast to coast. 
If you have software which can 
be marketed we will compensate 
you handsomely. 


Call or write tor details of our 
plan. 


D.G. Webster, President 


Webster Computer 
Corporation 


1 Padanaram Road 
Danbury, Connecticut 06810 
(203) 744-6500 
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Bennett Out at Viatron, 
Hunt Named Chairman 


BEDFORD, Mass. — There’s 
one thing nobody denies that 
Viatron makes, and that’s news. 

The latest installment of Sys- 
tem 21 Faces Life shows a 
majority of the board of direc- 
tors replacing Dr. Edward M. 
Bennett as chairman and presi- 
dent and “terminating the em- 
ployment” of Dr. Joseph Spiegel 
as executive vice-president. 

Prof. Pearson Hunt of the 
Harvard Business School and a 
director of Viatron is replacing 
Bennett as chairman of the 
board, and Roger R. Phillips, 
formerly vice-president and gen- 
eral counsel of the company, 
becomes acting president. 
Commenting on the shake-up, 
Bennett said it was a “stunning 
experience.”” He asked jokingly: 
“What did they see in the job 
that attracted them?” 

Bennett and Spiegel said they 
had no plans to regain control 


of the company in the im- 
mediate future. 
Bennett described the board 


meeting, which took place in his 
living room, as “‘not acrimoni- 
ous — austere” and “very for- 
mal.” He said he was taken by 
surprise and that particular 
causes for the changes were not 
discussed at the meeting. 







360/50 — 512K 
8 — 9 Track tape drives 
— 7 Track tape drives 
— 2314 Direct Access 
Storage Device 

— 2311 Disk Drives 


FREE 


Job entry capabilities 


Vice-President 


J yon peel 


LOWEST RATES 
EVER AT E.P.G. 


CONFIGURATION 


OS-MVT, MFT-Il, HASP,RJE 


OPERATORS 
TECHNICAL SUPPORT 





ALSO: Systems / Programming 30 Keypunch Machines 
360 Operations & Programming classes Sysgens Remote 


CALL: 
TED SABARESE at (212) 826-0660 





345 Park Avenue, New York, New York 10022 


6s, 


He ascribed his firing to ‘an 
evolving divergence of attitude” 
between those involved with the 


day-to-day management of the 
company and the rest of the 
board. 


Both Bennett and Spiegel ex- 
pressed confidence in Viatron’s 
future and its new management. 
Spiegel said: “I will do nothing 
in any way to injure or hurt” 
Viatron. 

Bennett also noted that it was 
his own decision to leave the 
board and that he has con- 
tractual obligations to Viatron 
to provide technical assistance 
and support the new manage- 
ment. 

No one connected with Via- 
tron would discuss the substan- 
tive issues underlying the action. 

A member of the faculty of the 
Harvard Business School since 
1940, Hunt has served as a fi- 
nancial planning consultant in 
the U.S., Spain, Italy, and Eng- 
land. Among his clients were 
General Telephone and AT&T. 


Bennett will become “technical 
advisor to the president” while 
resigning as a director; Spiegel 
remains a director. 

In addition, Robert Dockser, 
former president of Viatron Pro- 
gramming, a_ subsidiary, 


was 







2 — High Speed Printers 
1 — 2540 Card/Read/Punch 
1 — 2501 Card Reader 
1 — 2701 Communications 

Control 
1 — 2780 Terminal 


COMPUTER SERVICES 
INCORPORATED 


COMPUTERWORLD 





Pearson Hunt 


elected senior vice-president of 
the firm. 

There was speculation among 
Viatron observers that the 
change was based on disagree- 
ment over the fiscal policies of 
the company. 

The stock market reacted to 
the news by dropping the price 
of Viatron common from 7-7/8 
to 5-1/2 bid, a new low for the 
company. 

Viatron’s recently released 
second quarter financial state- 
ment revealed that the company 
was still stalled in its attempt to 
become ‘‘the GM of elec- 
tronics,” and still suffered from 
acute deficits. Viatron stock has 
been depressed for the last few 
months. 


“Brownout 
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Honeywell Earnings Up 6% 


MINNEAPOLIS ~— Besides an- 
nouncing a 10% rise in revenues 
and a 6% gain in earnings for the 
second quarter, Honeywell 
Chairman James H. Binger also 
revealed that the new company 
that will take over combined 
Honeywell and General Electric 
computer operations has been 
incorporated and a proxy state- 
ment involving the combination 
will be mailed to shareholders 
early in August. 

The new company is named 
Honeywell Information Systems 
Inc. 

Binger also said “‘very satisfac- 
tory progress” is being made in 
the attempt to combine the 
Honeywell-GE operations. 


For the second quarter Honey- 
well reported revenues of $381.3 
million, up from $346.4 million 
a year ago. 


Earnings for the quarter 
amounted to $15.1 million, an 
increase of 6% over the same 
quarter of 1969 when earnings 
amounted to $14.2 million. Per 
share earnings were 96 cents for 
the quarter on a larger average 
number of shares outstanding 





warnings 


spell gloom 


for DP 
installations ' 


Consider this. Typical computer specifications 
require a power input range of —8% to + 10% of 
voltage and a frequency stability of + Y2 Hz. Typical 
fluctuations greater than 10% for as much as 


¥4 Hz are regularly experienced by leading utilities. If 
undetected, these fluctuations can cause 
computer errors resulting in costly down 
time and program reruns 


The Airoyal System Monitor provides visual 
and audible warnings of any deviation in 
power (as well as in temperature and 
humidity, optionally) and fixes the time of 
fluctuation on a digital clock. The cost is 
generally recovered the first time the horn 
blows. For complete information, send 


for our catalog 


AIROYAL 


MANUFACTURING CO. 
19 Gloria Lane, Fairfield, N. J. 07006 « 201 227-4280 


compared with 95 cents last 
year. 

The results for the second 
quarter brought Honeywell’s 


six-month sales to $746 million, 
compared with $671.4 million a 
year ago, and earnings to $28.9 
million, up from $26 million last 
year, providing gains of 11% in 
both categories. For the half, 
earnings per share increased to 
$1.86 from $1.75 a year ago. 

Binger said Honeywell’s world- 
wide computer business ‘“‘con- 
tinues to grow at the high rate 
that we have previously noted. 
June was particularly strong in 
this area of our business. Order 
rates are excellent and backlogs 
are at record highs. We are 
particularly gratified by the 
favorable response to new prod- 
ucts.” 

The Honeywell chief executive 
reported that in the residential 
and larger building market the 
company’s business was mixed. 
“The low level of housing starts 
in the U.S. continues to be a 
factor,” he said, ‘“‘although there 
are some signs that an upturn 
may be in sight. Billings and 
margins so far are holding up 
well. 
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NEW YORK — Worldwide revenues of 
the National Cash Register Co. through 
June 30 totaled $649,122,000, an in- 
crease of 13% over the $573,756,000 
recorded for the comparable period of 
1969. 

Six-month earnings were $18,581,000, 
compared with $17,361,000 for the first 
half of last year, or an increase of 7%. On 
a fully diluted basis, they amounted to 86 
cents per share compared with 81 cents 
per share. 

For the second quarter, revenue totaled 
$344,045 ,000, an increase of 11% over 
the $308,995,000 recorded for the sec- 
ond quarter of 1969. Earnings for the 
period were $10,432,000, compared with 
$10,845,000 reported for the second 
quarter of last year. The second-quarter 
earnings on a fully diluted basis were 48 
cents per share compared with 50 cents 
per share last year. 

Robert S. Oelman, NCR chairman, said 
the second-quarter results were unfavor- 
ably affected by a lower than anticipated 
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NCR 2d Quarter Earnings Show Decline 


volume of equipment deliveries in the 
USS. 

“The continuation of the weakness in 
the U.S. economy during the second 
quarter caused a number of customers to 
defer equipment installations that had 
been scheduled for that period and also 
adversely affected domestic incoming or- 
ders,” he said. 

To a considerable extent these negative 


WASHINGTON, D.C.— The Com- 
munications Satellite Corp. (Comsat) has 
reported that net income increased to 
$3,974,000 or 40 cents per share for the 
second quarter of 1970, compared to 
$1,976,000 or 20 cents per share for the 
second quarter of 1969. 

For the first six months of 1970, 
earnings totaled $7,319,000 or 73 cents 
per share, compared to $3,501,000 or 35 





Boothe Computer Shows Earnings, Revenue 
Increase for Mid-Year and for 2d Quarter 


SAN FRANCISCO — Boothe Computer 
Corp. reported six-month revenues of 
$20,497,000 for the period ending June 
30, 1970, and earnings of $1,503,000, or 
80 cents a share. 


This compares with revenues of 
$18,586,000 for the similar period last 
year and earnings of $1,407,000, or 77 
cents a share. 

Fully diluted, the per share earnings 


amounted to 73 cents for the first six 
months of 1970, and 68 cents for 1969. 


Revenues for the quarter ending June 
30, 1970, were $10,275,000 as against 





magnetic computer tape. 


In other words, a ““Twofer”’ !! 


abroad. 


be placed. 


in Europe 
Mr. Bill Culhane 


c/o Assembli-F ax 


in Carribean 
Mr. Bill Culhane 

c/o Assembli-F ax 

425 BroadHoliow Rd. 
Meivilie, N.Y. 
(516) 293-5713 


Meiville, N.Y. 
(516) 293-5713 









in Eastern, Pa. 


P.O. Box 1452 
Kingston, Pa. 18704 
(717) 825-8877 


All Other Areas 

Desideratum Products Systems, Inc. 
1044 Northern Bivd. 

Roslyn, New York 11576 

(516) 484-0121 


LET'S GET TO KNOW 
EACH OTHER 


For a limited time and in an effort to demonstrate our product confidence, 
D.P.S., Inc. will replace any one reel of magnetic computer tape which does 
not meet specifications, as stated in our brouchure, with two reels of 


The tape is available for immediate delivery anywhere in the U.S. and 


The tape is every reel certified, zero defect and comes with either seal or 
cannister. To take advantage of this offer a minimum order of 20 reels must 


Call D.P.S., Inc. or your local representative for further details. 





425 BroadHollow Rd. 





in New Jersey 


Mr. Bill Myers Mr. Jack Stewart Mr. Clay Hamilton 
c/o EDP Supplies & Accessories c/o Stewart Systems Hamilton Data System 
163 Church Street 36 Midvale Rd. 12 Redbud Drive 


Mountain Lakes, N.J. 
(201) 335-6203 


D.... ATUM B= S... INC. 


1044 Northern Bhyd.. Roslyn, New York 1157 


$9,552,000 for 1969, with net income of 
$776,000, or 41 cents a share, compared 
with $703,000, or 39 cents a share for 
1969. 

Fully diluted earnings for the quarter 
were 37 cents in 1970, and 34 cents in 
1969. 

Chairman D.P. Boothe Jr. said: “We are 
in an excellent financial condition with a 
strong cash position and credit lines in 
excess of our needs. We have actually 
prepaid approximately $6 million of our 
senior debt during the first six months of 
this year, and we plan to continue this 
practice of prepaying our debt.” 













In New England 


Mr. Fred Amport 
c/o Amlick Assoc. 
105 Clay Hill Rd. 
Stamford, Conn. 

(203) 322-8632 


In Mich, Ohio 
Mr. Wes Gulick 
c/o Amlick Assoc. 
8643 Hibbing 
Union Lake, N.J. 
(313) 363-2971 















in Arkansas 






Conway, Arkansas 
(501) 329-6784 










(212) 895 5509 (516) 4864 0121 





Comsat Revenues, Income Rise 
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factors were offset by the company’s 
operations abroad, where most countr! °s’ 
economies are strong and incoming orders 
continue to set new records, the NCR 
chairman said. 

Oelman said that some capital invest- 
ment programs have been deferred and a 
number of cost-reduction programs have 
been undertaken in view of the current 
slowdown in the U.S. economy. 


cents per share for the first six months of 
1969. 


Satellites 


The increase in net operating income 
from $578,000 a year ago to $2,424,000 
for the second quarter of 1970 resulted 
from the continued growth of revenues 
occasioned by more complete utilization 
of satellite facilities placed in service 
during the year 1969 and early 1970. 

Revenues totaled $16,793,000 for the 
second quarter and $32,228,000 for the 
first half of 1970. Last year revenues 
totaled $11,546,000 for the second 
quarter and $21,768,000 for the first 
half. 

The company attributed the increase in 
revenues to the growth in the number of 
leased equivalent full-time half circuits 
from 1,334 a year ago to 1,657 at June 
30, 1970, with most of the growth 
occurring in the higher priced circuits. 


Gerber Net Up 21.3% 


SOUTH WINDSOR, Conn. — Record 
sales and earnings for fiscal year ended 
April 30, 1970, were reported by The 
Gerber Scientific Instrument Co. 

It was the sixth consecutive year that 
Gerber, a builder of automatic digital 
drafting systems, reported record levels. 

Consolidated sales for Gerber and its 
subsidiaries amounted to $11,423,701, an 
increase of 24.4% over a similar period 
ended April 30, 1969. Consolidated earn- 
ings were $921,824, an increase of 21.3% 
over the prior year. Per share earnings 


were 92 cents in 1970 compared to 76 


cents in 1969. 


AgriBusiness 
Opportunity 


Exclusive State licenses available 
for the AgData Agriculture and 
AgriBusiness computer programs. 
Covers all management, financial 
and payroll accounting. Copy 
righted input package included 
Write: AgData, Inc. 

P.O. Box 1077 

Davis, Calif. 95616 


COMPUTER 
TIME 


Available 


360/50, 512K, 10-2401 
model 5, 2314, 1403N-1 
and 2540. 

As low as $112.50... 


360/40, 256K, 7-2401 
model 5, 2314, 1403N-1, 
2540 and 1401/1410 com- 
patibility. 

As low as $45.00... 


Additional 1403N-1 and 
2540 for either system. 


CALL: Mr. Paul R. Brown 
Burlington Data Services, Inc. 
547 W. Jackson Bivd. 
Chicago, Ill. 60606 

(312) 922-2345 ex. 8215 




















Acquisitions 





Infodata Systems Inc., has agreed in 
principle to acquire Benefit Group Ad-. 
ministrators, Inc. of Washington, D.C. 
Infodata Systems, a computer informa- 
tion services company, is headquartered 
in Webster, N.Y., and operates a regional 
office in Arlington, Va., and a data center 
in Bethesda, Md. Benefit Group Ad- 
ministrators offers a range of financial 
services principally related to group in- 
surance. It also operates a data processing 
subsidiary, Compco, Inc., which will be 
combined with Infodata’s data center in 
Bethesda. 


Datel Systems Corp., Canton, Mass., has 
been fully acquired by Varadyne In- 
dustries Inc., of Santa Monica, Calif., a 
diversified manufacturer of hybrid, 
monolithic, and MOS microcircuits as 
well as associated packaging materials. 
Datel Systems will be known as Varadyne 
Systems and will continue under the 
existing management and at the same 
location with expanded facilities and per- 
sonnel. 


Affiliated Computer Systems, Inc. and 
Computer Congenerics Corp. have en- 
tered into a definitive agreement whereby 
Congenerics will acquire for common 
stock of Congenerics all of the assets and 
liabilities of Affiliated. The agreement is 
subject to the approval of the stock- 
holders of Affiliated. Computer Con- 
generics, based in Oklahoma City, op- 
erates bank and geophysical field process- 
ing, microfilming, and educational 
seminars and training. 


Rome Research, Inc., a New York City 
data processing firm specializing in ser- 
vices to the publishing industry, has 
acquired control of Software Systems, 
Inc., a Washington, D.C.-based computer 
services company. The acquisition in- 
cludes Reid & Thomas, Inc., a wholly- 
owned subsidiary of Software Systems. 
Simultaneous with its acquisition of the 
stock of Software, Rome Research en- 
tered into an agreement with Software 
wherein for cash and licensing privileges 
for certain of the proprietary computer 
systems owned by Rome Research, Rome 
will acquire additional stock to raise its 
ownership above 80%. 


Computer Dimensions, Inc. (CDI) has 
entered into an agreement in principle to 
acquire California Bankdata Corp., a firm 
specializing in providing full data process- 
ing banking services to independent 
banks. The proposed acquisition is for an 
undisclosed amount of CDI stock. Calif- 
ornia Bankdata Corp., headquartered in 
Los Angeles, would continue under the 
direction of its current president. 

Saxon Industries, Inc. has acquired in 
principle Multidata Corp. of West- 
minister, Calif. It is contemplated that 
under the terms of the proposed transac- 
tion Saxon will issue shares of its com- 
mon stock and Multidata will be a wholly 
owned subsidiary of Saxon. 


AMERICAN USED 
COMPUTER COR 
FOR SALE 


H200 - $65K 


1401 
CARD - $33K 


4 TAPE - $59K 


WE BUY ALL MFG’S 
SYSTEMS 


Call 617 227-8634 


15 School St., Boston, Mass. 
i BOSTON COMPUTER 
GRoup company 








ac tte accent. 
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e 7 GENERAL ELECTRIC CO. 
St a T TRADE * Quarter Ended June 30 
OCK Iradain Ummar oo 
Shr Ernd $1.09 $1.01 


Rev 2,338,293,000 2,283,027,000 










Earnings Reports 






All statistics 
compiled, computed 
and formatted by 
TRADE * QUOTES 
Division of 
Nationa! Information 
Services, Inc 
Cambridge, Mass. 02139 











Earnings 98,258,000 91,373,000 


































































CLOSING PRICES THURSDAY, JULY 23, 1970 CLOSING PRICES THURSDAY, JULY 23, 1970 6 Mo Shr 
; Ernd .62 1,87 
Oy eG kr eRe ee ce 1. 2 2 Reve srceeo cess = Rev  3,922,488,000 4,308,033,000 
Earni 55,675, 68,889,000 
x 1970 CLOSE WEEK WEEK X 1970 CLOSE WEEK WEEK wre ag oe By 
c RANGE JULY 23 NET PCT c RANGE JULY 23 NET PCT a-Subject to audit at end of year. 
H (1) 1970 CHNGE CHNGE H (1) 1970 CHNGE CHNGE DATA-CONTROL SYSTEMS 
SOFTWARE & EDP SERVICES COMPUTER SYSTEMS Nine Months Ended June 26 
1970 1969 
Q ADVANCED COMP TECH 2- 6 1 3/4 0 0.0 NN »=BURROUGHS CORP 78-173 95 1/4 + 1/2 +0.5 ShrErnd * _ weece $.09 
A APPLIED DATA RES, k= 24 4 3/h - 1/4 -5.0 4 COLLINS RADIO 9- 37. 12 5/8 +13/4 16.0 Revenue $3,807,000 5,306,635 
O APPLIED LOGIC 3- 19 2 3/4 - 1/4 -8.3 N CONTROL DATA CORP 30-122 30 7/8 + 5/8 +#2,0 Income 
° + Rarer at: sf sf 4h - Ase -7.1 A DIGITAL EQUIPMENT 50-124 5h 0 0.0 (Loss) (904,000) 75,118 
~ + - 2 = = 
/ /8 +0.3 4 ELECTRONIC ASSOC, 3- 11 4 1/2 1/8 2.7 BARRY WRIGHT CORP. 
O AUTO SCIENCES 5- 1h 7 3/K #1 3/4 429.1 A ELECTRONIC ENGINEER, 3-145 4 5/8 + 5/8 415.6 Guarter Engee June 30 
OQ BRANDON APPLIED SYS l- 9 e tie - 1/6 -9.0 4 FOXBORO 18- 39 19 5/8 + 7/8 +4.6 1970 1969 
QO COMPUTER AGE INDUS, ae 1 1/8 = 778 -i35% J GENERAL AUTOMATION Q- 42 12 3/4 +1 1/4 +410.8 Shr Ernd $.18 $.24 ~ 
A COMPUTER APPL 2- 12 3 + 1/h& +9.0 N GENERAL ELECTRIC 60- 77 76 +1 41.3 Revenue 7,450,887 8,596,879 
OQ COMPUTER ENVIRON 3- 14 2 1/2 - 1/4 =-9,.0 iW HEWLETT-PACKARD CO 20- 45 22 1/2 + 3/4 +3,4 Earnings 312,192 403,527 
6 Mo Shr 
N COMPUIER INDUS, 2- 10 5 0 v.0 HONEYWELL INC 65-152 75 +4 5/8 +6,5 Ernd +35 a.47 
O COMPUTER NEI WURK $- 14 7 1/2 * 3/9 4735 N  1BM 237-387 257 +3 4:4 Revenue 15,026,097 16,573,002 
QO COMPUTER PROPERTY 6- 15 6 1/2 - 1/4 3,7 ~ NCR $u- 86 33 3/h ; ia oe Earnings 608,433 800,946 
i COMPUTER SCIENCES I= 354 8 3/4 + 1/8 41.4 iW RCA 18- 34 207/8 +2 1/2 +13.6 SpecCred  —... . . b728,009 
0 CUMPUTER USAGE 2- 8 2 -1 1/2 -62.8 N RAYTHEON CO 16- 33 19 1/4 *1/h 41.3 Net Earn, 608,433 1,528,955 
a-Based on income before special 
A COMPUTING & SOFTWARE 16- 75 20 1/2 “2 1/2 -10.8 O SCI. CONTROL CORP, l- 8 1 7/8 0 0.0 credit. b-Restated by company; 
0 COMRESS 2- 10 2 5/8 - 1/8 <-4.5 id SPERRY RAND 24u- 40 26 1/2 + 5/8 +#2.4 principally from the sale of an 
0 COMSHARE 2+ 15 5 I/h 0 0.0 A SYSTEMS ENG. LABS 10-49 131/8 - 1/6 1.8 Investment. ¢c-Equal to 89 cents & 
QO CONSOL. ANAL. CENT. i= 3 1 - 1/8 -11,1 N VARIAN ASSOCIATES 9- 29 10 1/2 - 3/4 -6.6 ai} > 
O DATA AUTOMATION $- 26 2 3/K = 1/8 = 83 A WANG LABS. 18- 51 20 1/8 -2 -9.0 1969 net earnings inciude toss 
from discontinued operations of 
Q DATA PACKAGING 5- 29 61/2 = 1/4 -3,7 4 XEROX CORP 70-115 73 5/8 -21/8 -2.8 Mal iter eae tee es 
O DATAMATION SERVICE ly 6 13/4 + 1/4 416.6 pes Aaa MO ate tt Ad ae ME 
0 DATATAB ae 6 * 5/8 411.6 LEASING COMPANIES cents a share for the six-month 
U DIGITEK 2-5 13/6 =| 3/8° 17.6 on 
O EDP RESOURCES S- 15 5 1/2 0 0.0 0 BOOTHE COMPUTER 9- 25 9 -1 -10.0 DIGICON, INC. 
0 BRESNAHAN COMP, 4- 9 3 7/8 + 1/4 +6.8 ter E April 
A ELECT COMP PROG ue 1] & 37k -2 3/8 -&0.4& QO COMPUTER EXCHANGE 2- 8 5 0 0.0 aor "oan = ye 
QO ELECTRONIC DATA SYS, 31-161 51 +6 #335.5 QO COMPUTER LEASING h- 18 5 0 0.0 Shr E 
O INFORMATICS b= 21 4 7/8 <-1 1/8 -18.7 4 DATA PROC. F & G 6- 32 8 3/4 0 0.0 y Seng 
= e . . (Loss) ($.83) $.19 
A ITEL b- 26 9 1/8 * Ht. $3.7 Pv 2,278,288 806.496 
O LEVIN-TOWNSEND SERV. l- 13 1‘i/2 - 1/2 -25.0 0 DATRONIC RENTAL 2- 8 3 + 1/4 49.0 cataeas rr 1,606, 
A DEARBORN COMPUTER 10- 246 13 5/8 +1 3/8 +11.2 
A MANAGEMENT DATA 9- 25 g - 7/8 -8.8 U DIEBOLD COMP. LEAS. 2- 8 3 1/4 0 0.0 — oe 
O WAT COMP ANALYSTS a- 8 4 * 3/5 423.6 A DPA, INC, 3- 10 3 7/8 - 1/8 -3.1 Shr Ernd g 
OQ NAT.COMP, SERV. 3- 12 6 3/4 0 0.0 A GRANITE MGT 7- 22 ll - 1/4 -2,2 (Loss) 1.60 41 
N PLANNING RESEARCH 13- 54 16 1/4 - 3/8 2.2 R 5,848,795 4,220,456 
QO PROGRAMMING METHODS 9- 27 9 1/2 0 0.0 A GREYHOUND COMPUTER 5- 4h 6 + 1/8 +#2.1 formas —e sities 
i LEASCO DATA PROC, 7- 30 9 + 5/8 +7.4 
QO PROGRAMMING & SYS ge § 2 5/8 + 1/8 +5.0 U aes COMP LEAS 2- § 2 3/4 - 1/4 -8.3 ear ae lade oor 
QO PROGRAMMING SCIENCES 2- 33 2 3/8 + 1/8 4,7 A LEVIN-TOWNSEND CMP 3- 19 4 - 3/8 -8,5 18M 
iW SCIENTIFIC RESOURCES 2- 22 2 3/4 - 1/8 4,3 O LMC DATA, INC, 1- 3 1 3/8 + 1/8 +10,0 Quarter Ended June 30 
U SOFTWARE SYSTEMS in 2 5/8 0 0.0 1970 1969 
U TBS COMPUTER CENTERS 6- 27 7 * a8 +7.6 Q MANAGEMENT ASSIST l- & 1 1/2 0 0.0 a $2.22 $2.09 
0 NCC LEASING 3- 8 37/8 -1/4 ~-6,0 Rev 1,873,626,982 1,631,666,188 
UO UNITED DATA CENTER 2- & 2 *® 372 83x53 QO SYSTEMS CAPITAL 2- 8 3 + 1/4 +9.0 eu Shr . . . 
N UNIVERSITY COMPUTING ige 99 22 + 1/4 41.1 A U.S. LEASING 3- 19 12 3/8 +1 1/8 +9.6 om 4.24 3.91 
A URS SYSTEMS 5- 21 5 5/8 - 3/8 -6.2 Rev  3,594,437,525 3,516,384,765 
QO U.S. TIME SHARING 3- 14 3 1/2 - 1/8 -3.4 Earnings 482,379,232 443,476,846 
EXCH: N=NEW YORK EXCHANGE; A=AMERICAN EXCHANGE : 
PERIPHERALS & SUBSYSTEMS L=NATIONAL EXCHANGE; O=OVER-THE-COUNTER VIATRON COMPUTER SYSTEMS 
O-T-C PRICES ARE BID PRICES AS OF 3 P.M. OR LAST BID Quarter Ended April 30 
: N  ADDRESSOGRAPH-IMULT 21- 62 26 1/4 0 0.0 (1) TO NEAREST DOLLAR 
O ALPHANUMERIC 2-15 41/8 + 3/4 #22.2 21970 1969 
. N= AMPEX CORP 13- 48 16 + 1/8 +0,7 Revenue $772,000 $154,000 
A  ASTRODATA S- 34 5 1/2 0 0.0 Loss 2,884,000 1,446,000 
: 0 BOLT,BERANEK & NEW 3- 11 6 1/4 0 0.0 C S k T di | q 6 Months 
omputer focks Ira ing inaex Revenue 996,000 248,000 
N  BUNKER-RAMO 6- 14 7 - 3/8 “4.7 Loss 5,827,000 2,352,000 
A CALCOMP 13- 33 15 + 1/4 41.6 : . 
| 0 CUGNITRONICS s-a8 3 3/6 0 0.0 —— Computer Systems Software & EDP Services a-New product development conte of 
Q COLORADO INSIRUMENTS 4-13  & 7/8 = 1/8 =2.5 C2 AG ase were Cees © oe 
0 COMPUTER COMMUN. 8- 36 61/2 <1 1/2 -18-7 Peripherals & Subsystems Leasing Companies items rather than cost items in the 
| : ——— Supplies & Accessories © —-—-CW Composite index Se eee oe oe ee 
A COMPUTER EQUIPHENT W- 12 4 5/8 + 5/8 415.6 | are ees 
i A COMPUTESI 13- 28 17 3/4 + 1/4 41,6 14 pthc sda . —= — ATASCAN, INC. 
A DATA PRODUCTS CORP 7- 26 7 3/8 - 1/2 -6,3 ; oaane tame Gea March 31 
Q DATA TECHNOLOGY 6- 23 6 1/2 -1/b  -3.7 140 ;——_-- ; ~~ 
0 DIGITRONICS 5-13 5 1/2 = 1/h 83 135 | ss — 
| Shr Ernd $.26 $.14 
NW ELECTRONIC Ma M 7- 40 77/8 = 3/8 =%,5 130 ——— — — Revenue 2,976,167 1,031,767 
. 0 FABRI-TEK 3- 8 &1/h + 1/b 46,2 125 we ba ‘ dition Earnings 92,985 46,962 
i U FARKINGTON MFG 2-17 2 5/h 3/8 415.7 iz: Y | a-Figures include revenue and 
QO INFORMATION DISPLAYS 6- 20 5 1/2 0 0.0 120 k= a a an . a 7 earnings of Star Parts and New Era 
A MARSHALL INDUSTRIES 14- 67) 17 1/4 #1 1/2 49,5 115 | nn . op Divisions acquired in April, 1969. - 
| 
A MILGO ELECTRONICS 15- 84 20 +1 +5.2 110} N. 
i MOHAWK DATA SCI 19- 87 22 1/4 + 3/b  #3,5 105 jvew . 
: O OPTICAL SCANNING 15- 52 17 +s a8 ‘ 
| $ Sais CH 4 sue od | leet Registrations 
U PHOTO-MAGNETIC SYS. l- 4& 1 3/4 - 1/8 -6.6 
COMPUTER TECH-DATA CORP., 
A POTTER INSTRUMENT 15- 42 15 3/8 -1 7/8 ~40.8 Guif South Bidg., Guifport, Miss. a 
Q PRECISION INST, 7- 25 10 1/2 0 0.0 company thes © pmumyny § Seaver: 
O RECOGNITION EQUIP 15- 83 18 + 1/2 +208 Oe Nouns Genaranen’ COUNe Sey 
0 REDCOR CORP. s- 34 Saye a” “org wens ate nae Seana ae 
NW SANDERS ASSOCIATES 7- 29 10 +2 5/8 +35.5 centers, computer technical training, 
% and educational video tape produc- 
¢ sit Ms, cad ty ton services, ted to register 350,000 
° ares of common stock. oc s 
Ww TELEX 1l- 25 13 1/4 + 5/8 +4.9 are intended to be used to construct 
G VIATRUN 6- 51 6 - $/8 -5.8 and equip an electronic video tape 
production facility, to develop a new 
SUPPLIES u ACCESSORIES computer microelectronics technician 
educational program; to increase 
WN ADAMS=MILLIS CORP 8- 15 11 l/h #1 35/4 #184 working capital, hire additional per- 
O BALI IMORE BUS FORMS lg- 211 - 1/2 -4,3 sonnel and for other corporate pur- 
A BARRY WRIGHI b- 25 91/8 41 3/8 417.7 poses; to Bay expeness and provide 
A DATA DOCUMENIS 15- 55 1s 1/2 3.0 Gute o cctemees ‘Cova ge Bt 
i P . FORMS ss ¢ i“ a omputer 
4 ENNIS BUS . aie 39 14 *2 1/8 17.8 Data Servicenter and Institute in the 
0 GRAPHIC CONTROLS 8- 17 9 1/h + 1/2 45,7 ERpSON, VG, Sean) to- Cieee eae 
i MEMOREX 53-166 56 3/h% +1 1/4 +2.2 ee oad cee —— tape ere 
3M COMPANTY 7-116 81 3/8 43 1/2 +h eanicne “Tax aaa Gena 
OQ MOORE BUS, FORMS 27- 38 29 0 0.0 tg vebanilias "a lease NCR 
NASHUA CORP 2l- 45 25 * 1/2 2.0 Century Series Computer Systems 
0 REYNOLDS & REYNOLD 25- 48 2811/2 +1 +3.6 eeuie war eaodia unit dae 
Q STANDARD REGISTER 20- 30 21 + 1/4 yy puter Tech-Data_ institute in Guilf- 
i UARCO ’ 22- 39 25 +1 3/4 47.5 MARCH APRIL MAY JUNE JULY port, Miss.; the balance will be added 
A WABASH MAGNETICS 8- 30 8 1/4 - 7/8 “9.5 — to the company’s working capital and 
U WALLACE BUS FORMS a§< G1 32 1/4- 93.14/46 . 61,5 BASE FOR EACH TRADING INDEX: 100 as of 3/1/68 used for general corporate purposes. 





No underwriter is involved, 
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For immediate delivery call your nearest VIATRON dealer. 


Detroit, Mi Programming Sciences Corporation Universal Computer Techniques, Inc Universal Computer Techniques, Inc VIATRON INTERNATIONAL 


Atianta, Georgia 


ersal Computer Techniques, inc Executive Computer Systems, Inc 1900 Avenue of the Stars 42-15 Crescent Street 2690 Hanover Street 
Se? Armour Circle, NE 18860 W. Ten Mile Road Los Angeles, California 90064 Long Island City, New York 11101 Palo Alto, California 94304 OFFICES 
Atlanta, Georgia 30324 Rogers Building S. 130 Tel: (213) 277-4965 Tel: (212) 392-1335 Tel: (415) 328-5790 France 


Tel: (404) 976-4841 


Baltimore, Maryland 
*North American Computer Corp. 
5026 Herzel Place 
Beltsville, Md. 20705 
Tel: (301) 685-7448 


Belleville, Washington 
Universal Computer Techniques, Inc 
220 106th Street, N.E 
Belleville, Washington 98004 
Tel: (206) 455-1402 


Birmingham, Alabama 
Computer/Comm, inc 
1026 Eighteenth St., So 
Birmingham, Ala. 35205 
Tel: (205) 328-8430 


Boston, Massachusetts 
*Programming Sciences Corp. 
209 W. Centrai St 
Natick, Mass. 01760 
Tel: (617) 655-3576 


*Viatron Programming, Inc 
3 New England Executive Park 
Burlington, Mass. 01803 
Tel: (617) 272-2345 


Buffalo, New York 
Computer Task Group, Inc 
5586 Main Street 

Buffalo, N.Y. 14221 

Tel: (716) 634-9090 


Cape Kennedy, Florida 
General Space Corp 

910 Pine Tree Drive 
Indian Harbor, Fila. 32935 
Tel: (305) 773-3126 


Chicago, lilinois 
* Executive Computer Systems, inc 
1211 West 22nd St 
Executive Plaza East, S. 720 
Oak Brook, Iilinois 60521 
Tel: (312) 325-6040 


*Pryor Computer Industries 
400 N. Michigan Ave 
Chicago, I 11 
Tel: (312) 644-5650 


Universal Computer Techniques, inc 
6699 Lincoin Avenue 

Chicago, lilinois 60645 

Tel: (312) 478-9560 


Cleveland, Ohio 
Computer/Comm, inc 
11740 Clifton Bivd 
Lakewood, Ohio 44107 
Tel: (216) 221-9214 


Dalias/Fort Worth, Texas 

General Space Corp 

8383 Stemmons Freeway, Suite 332 
Dalias, Texas 75240 

Tel: (214) 638-0703 


Dayton, Ohio 

Data Services Corporation 
2835 Spri ro Road 
P.O. Box 1007 

Dayton, Ohio 45401 

Tel: (513) 294-0406 


Southfield, Michigan 48075 
Tel: (313) 358-4483 


Pryor Computer Industries 
17200 W. Ten Mile Road 
Southfield, Michigan 48075 
Tel: (313) 354-2290 


Universal Computer Techniques, Inc 
14500 West 8 Mile Road 

Oak Park, Michigan 48237 

Tel: (313) 398-7300 


Fort Wayne, Indiana 
Cards, inc 
Indiana Bank Bidg., Suite 600 
Fort Wayne, Indiana 46802 
Tel: (219) 742-4266 


Hunter Corporation 
4931 West Riverside Drive 
Gary, Indiana 46406 
Tel: (219) 949-3150 


Greensboro, North Carolina 
EDP Associates 
1707 Spring Garden Street 
Greensboro, N.C. 27403 
Tel: (919) 273-5575 


Greenville, South Carolina 
Systems and Programming, Inc 
Danie! Bidg 
Suite 1001 
Greenville, South Carolina 29602 
Tel: (803) 242-4180 


Hartford, Conn. 
COMTROL 
1800 Silas Deane Hgwy 
Rocky Hill, Conn. 06067 
Tel: (203) 563-2349 


Houston, Texas 
* General Space Corp 
1115 Gemini Bivd. 
Houston, Texas 77058 
Tel: (713) 488-1388 


Indianapolis, Indiana 
Anacomp, inc. 
6161 Hillside Ave. 
Indianapolis, Ind. 46220 
Tel: (317) 257-6555 


Kansas City, Missouri 
Control Industries 
2800 McGee Trafficway 
Kansas City, Mo. 64108 
Tel: (816) 221-2833 


Lakeland, Florida 
* Digital Systems Corp 
4406 So. Florida Ave 
Lakeland, Fila. 33803 
Tel: (613) 646-5757 


Lima, Ohio 
Cards, Inc. 
415 Kiracofe St 
Elida, Ohio 45807 
Tel: (419) 331-3070 


Los Angeles, California 
Boothe Resources International, Inc 
3435 Wiishire Bivd., Suite 2230 
Los Angeles, Cai. 90005 
Tel: (213) 380-5700 


* Certified by VIATRON to provide customer training on System 21. 


Universal Computer Techniques, Inc 
11211 South LaCienega Bivd 

Los Angeles, California 90045 

Tel: (213) 776-6941 


Menlo Park, California 


Mentor Systems, Inc 

1134 Crane Street 

Menlo Park, California 94025 
Tel: (415) 322-5341 


Miami, Florida 


* Digital Systems Corp 
224 Palermo 
Coral Gables, Fila. 33134 
Tel: (305) 444-7486 


Universal Computer Techniques, Inc 
2031 North East 160th Street 

Miami Beach, Florida 33162 

Tel: (305) 944-2326 


Minneapolis-St. Paul, Minnesota 


Programming Sciences Corp 
7851 Metro Parkway 
Minneapolis, Minn. 55420 
Tel: (612) 727-1410 


Newark, New Jersey 


New Jersey Data-Matic, Inc 
190 Moore St 

Hackensack, N.J. 07601 

Tel: (201) 342-7766 


Tele-Data Corporation 

130 U.S. Highway 22 

North Plainfield, N.J. 07060 
Tel: (201) 755-1124 


New Orleans, Louisiana 


Quanta Corporation 
3229 Carondolet 

New Orleans, La. 70115 
Tel: (504) 891-2808 


New York, New York 


* Diversified Data Services & 
Sciences, Inc 
105 Madison Ave 
New York, N.Y. 10016 
Tel: (212) 889-1800 


EDP Associates 

1250 Broadway 

New York, N.Y. 10001 
Tel: (212) 695-6630 


Major Computer Corporation 
647 Franklin Ave 

Garden City, L.!., N.Y. 11530 
Tel: (516) 742-8870 


New Jersey Data-Matic, Inc 
1450 Broadway 

New York, N.Y. 10016 

Tel: (212) 695-6151 


Programming Sciences Corp 
6 East 43rd St. 

New York, N.Y. 10017 

Tel: (212) 868-1600 


* Software Methods, Inc. 
10 East 40th St. 
New York, N.Y. 10016 
Tel: (212) 689-0669 


Oklahoma City, Okiahoma 


Computer Congenerics Corporation 


4545 Lincoln Bivd 
Oklahoma City, Oklahoma 73105 
Tel: (405) 528-0576 


Olympia, Washington 


Boothe Resources International, Inc 


Capito! Center Bidg., Suite 616 
Olympia, Wash. 98501 
Tel: (206) 352-3533 


Philadelphia, Pennsylvania 
National Information Systems 
200 E. Eagie Road 
Strafford, Pa. 19087 
Tel: (215) 687-4150 


Phoenix, Arizona 
Arizona Terminal Systems Co 
3550 N. Central Ave., Suite 408 
Phoenix, Ariz. 85012 
Tel: (602) 277-5357 


Management Computer Services, Inc 


301 W. Indian School Road 
Suite D135 

Phoenix, Arizona 85013 
Tel: (602) 279-0684 


Pittsburgh, Pennsyivania 
The Troutman-Biack Co 
2323 Main St 
Pittsburgh, Pa. 15215 
Tel: (412) 781-7760 


Rochester, New York 
Computers Unlimited 
540 Main St., East 
Rochester, N.Y. 14604 
Tel: (716) 454-4180 


Sacramento, California 


Boothe Resources International, Inc 


111 Capitol Mall, Suite 102 
Sacramento, Cal. 95814 
Tel: (916) 446-4971 


St. Louis, Missouri 
* Financial Data Systems, Inc 
6680 Chippewa 
St. Louis, Missouri 63109 
Tel: (314) 832-4150 


Sait Lake City, Utah 
Wiscomb/Weidner Co 
160 South 6th East 
Suite BA 
Sait Lake City, Utah 84102 
Tel: (801) 328-3205 


San Diego, California 


Boothe Resources International, inc 


2320 Fifth Ave. 
San Diego, Cal. 92101 
Tel: (714) 233-4610 


San Francisco, California 


Boothe Resources International, Inc 


ALCOA Bidg., 1 Maritime Piaza 
San Francisco, Cal. 94111 
Tel: (415) 989-6580 


EDP Associates 

260 Kearny Street 

San Francisco, Cal. 94108 
Tel: (415) 989-0258 


*Viatron Programming, Inc 
1 California St. 
San Francisco, Cal. 94102 
Tel: (415) 989-3160 


San Jose, California 
* ADATA Company 
100 W. Rincon 
Room 208 B 
Campbell, Cai. 95008 
Tel: (408) 378-1022 


Schenectady, New York 
Finserv Computer Corp 
1462 Erie Bivd 
Schenectady, N. Y. 12305 
Tel: (518) 377-8831 


Seattle, Washington 
Western Business Systems 
2110 North 55th Street 
Seattle, Washington 98103 
Tel: (206) 632-8375 


Tigard, Oregon 
Roger Sun Enterprises, Inc 
16265 S. W. 113th 
Tigard, Oregon 97223 
Tel: (503) 639-2852 


Washington, District of Columbia 
Programming Sciences Corp. 
1000 Connecticut Ave., N. W 
Washington, D.C. 20036 
Tel: (202) 293-1050 


* Viatron Programming, Inc 
232 Rolling Road 
Gaithersburg, Maryland 20760 
Tel: (301) 948-5782 


VIATRON Computer Systems S.A 
Monceau Commercial Building 
38, Rue de Lisbonne 

75 

Paris 8 

France 

Tel. 387-5509 


Belgium 
VIATRON Computer Systems S.A 
Westbury Building 
5 Rue de Luxom 
Brussels, Belgium 
Tel. 117014 


London 
VIATRON Computer Systems Ltd 
928 High Road 
Finchley 
London N 12 
Tel. 01-446-1381 


Canada 
VIATRON Computer Systems of 
Canada Ltd 
1262 Don Mills Road 
Don Mills 404, Ontario 
Canada 
Tel. (416) 447-6408 


Germany 
VIATRON Computer Systems GmbH 
6236 — Eschborn 
Max-Planck Strasse 28 
Frankfurt, Germany 
Tel. 06196 . 41764 


South Africa 
Mechandised Methods (Pty) Ltd. 
M. M. House 
69 Juta Street 
Braamfontein, Johannesburg 
South Africa 
Tel. 724-0311 


For further information, write VIATRON Computer 
Systems Corporation, Dept. CW-729, Crosby Drive, 
Bedford, Massachusetts 01730. Tel. (617) 275-6100. 


SYSTEM 21 





The standard of the 70’s 











